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from these works, 5,000 locomotives having been turned out 
in three years. 

The Vauclain design brings one low and one high pressure 
cylinder into the same casting. The high pressure cylinders 
connect with the crank axle and the low pressure with the 
crank pins of the rear driving wheels, thus dividing the en- 
gine, and yet the cylinders are not separated as in the Cole and 
De Glehn arrangements. The crank axle is built up, with_cir- 
cular crank cheeks, the construction being almost exactly the 























VAUCLAIN 4-CYLINDER BALANCED COMPOUND 
LOCOMOTIVE. 





4—4—-2 TypeE—New YorK CENTRAL, RAILROAD. 


In this journal, in May, 1904, page 184, the Cole 4-cylinder 
balanced compound, built for this road by the American Loco- 
motive Company, was described.- In February, 1901, page 35, 
the original Atlantic type simple engine of this road was illus- 
trated, which has proven to be one of the most satisfactory 
designs ever introduced on that road. This original Atlantic 


FRONT VIEW, SHOWING ELEVATION OF CYLINDERS AND PISTON 
VALVES. 


same as that of the New York, New Haven & Hartford engine, 
illustrated in December, 1904, page 466. The eccentrics are 
driven by the rear axle and the valve stem passes immediately 
over the frames and is perfectly straight, the center of the 
piston valve being over the center of the frames. 

In order to secure as long inside main rods as possible, this 
cylinder arrangement required an increase of wheel base, an 
increase in the length of tubes, long outside guides and other 
changes in details, which are indicated in the accompanying 
comparison of the simple locomotive and the two balanced 








J. F. DEEMS, General Superintendent of Mottve Power. 


type locomotive is the basis for the application of both the 
Cole and Vauclain balanced systems on this road, and from 
the results already obtained by the Cole locomotive on the 
St. Louis testing plant, and by the Vauclain on the Burling- 
ton 


the 4-cylinder balanced type of construction seems sure to 
Prove exceedingly successful. The Vauclain locomotive hap- 
Pens to be the 25,000th turned out from the Baldwin Works, 
ani it is of interest to know that the Plant system balanced 
ene ne, illustrated in March, 1902, page 72, was the 20,000th 
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VAUCLAIN 4-CYLINDER BALANCED CQMPOUND—NEW YORK CENTRAL & HUDSON RIVER RAILROAD. 


BALDWIN LoOcoMOTIVE Works, Builders. 


compounds presented in the accompanying table. Instead 
of using 2-in. tubes 16 ft. long, the new design employs 2%4-in. 
tubes 18 ft. 6 ins. long. The boiler is straight as before and the 
firebox is unchanged, but the heating surface is slightly in- 
creased. The tractive power is 24,200 lbs. 

The low pressure cylinders have the usual relief valves, but 
the relief valves for the high pressure cylinders are replaced 
by a single valve connected with the T head located on top of 


. the smokebox, just in the rear of the stack. Air admitted at 
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this point becomes heated in passing down through the steam 
pipes before it reaches the cylinders, which should be an ad- 
vantage. 

In general the new design resembles in its principal details 
the original engine and the Cole compound, the details being 
sufficiently similar to permit of a satisfactory comparison of 
the different arrangements of cylinders. It will be noted that 
the cylinders are exactly the same in diameter in both of the 
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compounds. The leading dimensions of the three designs wet 
tioned may be compared by aid of the accompanying table. 
While the frames are necessarily different from the others. 
in order to accommodate the increased length of wheel bas 
and the cylinders in one casting, in general they are similar t: 
the other two designs. The front driving journals are 10 : 
10% ins., the rear 94% x 12 ins. The truck wheels are 36 ins 
with 6% x 10-in. journals, the trailing wheels being 50 ins., 
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with 8 x 14-in. journals. Ten tons of coal and 6,000 gals. of 
water are carried on the tender, which is New York Central 
standard. The comparative table of dimensions follows: 

> NEW YORK CENTRAL ATLANTIC TYPES COMPARED. 


Type—Drivers ..... Cee ceeesccees 4-4-2 4-4-2 4-4-2 
TYPO—NQMO ..ccccccccccccece Atlantic Atlantic Atlantic 
Number of road or class.........- 980 Pavey a. 
oD tate? 018 aldw 
Bull: vcacetwiss 60s 6 cewadin Sch’n’t’dy Salanend. Balanced 
Simple or compound........... Simple Compound Compound 
Wihemi WUBI. 6 tv's. 46s Hapewe bie Sex 1901 1904 1905 
Weight, engine total, Ibs......... 176,000 200,000 204,500 
Weight, on drivers, ]bs........... 94,800 110,000 106,820 
Weight, on leading truck, Ibs...... 42,600 50,000 53,460 
Weight, on trailing truck, lbs...... 38,600 40,000 44,220 
Weight of tender (loaded), Ibs..... 112,000 121,600 120,500 
Wheel base, driving, ft. and ins... 7-0 7-0 7-0 
Wheel base, total, engine, ft. & ins. 27-3 27-9 30-9 
Wheel base, total engine and 58-0 53-8 56-3 
tender, ft. and ins........... 
Driving wheels, diameter, ins...... 79 19 P 79 
Cylinders, diameter, ins, ......... 21 15% 1514 & 26 
Cylinders, stroke, ins............. 26 26 26 
Heating surface, firebox, sq. ft..... 180 175 180 
Heating surface, arch tubes, sq. ft. 27.1 23 
Heating surface, tubes, sq. ft...... 3,298.1 3,248.1 3,465 
Heating surface, total, sq. ft..... 3,505.2 3,446.1 3,645 
Firebox, length, ims. ........es0e6 96 ee 96 
Firebox, Width, im. ...ccccccecses 75 75 75 
Grate aFeR, 8G. fe. wccccccccccess = 50.3 50.23 50.3 
Boiler, smallest diameter of, ins... 73 72% 712% 
Boiler, height of center above 9-3 9-3 1-16 9-3 
rail, ft. amd ims.....cccccees 
Tubes, number & diameter in ins... 396-2 390-2 318-2% 
Tubes, length, ft. and ims.......... 16-0 16 18-6 
Steam pressure, lbs., per sq. in.... 200 225 aah 
Type of boiler ......ccccccees Straight Straight Straight 
ig. Were rrre cr ere ee cer Bitum. coal Bitum. Bitum. 
Reference in American Engineer {7*: 1901 May,1904 april, 1905 
and Railroad Journal........ P. P. 184 





IMPRESSIONS OF FOREIGN RAILROAD PRACTICE. 





EpITORIAL CORRESPONDENCE. 





PARIS. 

In estimating the value of foreign railway practice it is 
wise to look beyond the equipment itself. We can not use 
foreign locomotives or cars and foreigners cannot use ours, 
simply because they would be misfits, being developed to meet 
entirely different conditions. Americans return from abroad 
saying that we have little to learn from foreigners. Their 
cars are mere boxes and their locomotives are small. This is 
true, but if we look deeper and discover the foreign methods 
of developing their equipment and the methods of operating 
it we find a wealth of ideas which are worthy of study and 
emulation. This applies to France, to England, and to Ger- 
many. In France, where I found the mechanical engineering 
as well as the operation of the locomotive carried to the high- 
est point, the motive power officials themselves are worthy 
of study. These gentlemen stand among the highest en- 
gineers of the country. Their work is appreciated and they 
have performed a very important part in the transportation 
development of the continent. 

One characteristic of their work is that of knowing what is 
to be required and providing for it carefully in advance. They 
occupy leading positions in railway administrations and are 
consulted. No administration in France would dare to take 
the responsibility of ordering locomotives without depending 
absolutely upon the motive power department for the design, 
an! even the smallest detail is left to these officials. Anything 
else would be contrary to the precedents, the traditions and 
the business policy of the roads. The result {s that the loco- 
Molive responsibility rests entirely with these officials (in 
iarked contrast to conditions on some of our roads at home). 
To me there is a deep significance in the fact that French 
locomotives are provided with devices which are perfectly well 
ha.dled and which we have not been able to use because of 
the'r “complication.” One of these is the variable exhaust. 
French runners are taught to use them and they do use them 
int'ligently, economically and efficiently. The question arises 
aS 9 why we cannot do likewise, because we need the variable 
exh«ust. 

‘~ench motive power men have produced machines which 
are admirably suited to their needs. Their one thought has 
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been to secure the best, and they have brought up the men to 
handle machines which are very complicated, as judged from 
our standards. We may criticize construction for lack of con- 
venience in repairs, but we must bow to the traditions under 
which these officials really direct their departments and con- 
duct their work in accordance with high ideals. To do this 
they have enjoyed real co-operation with othe: departments. 

I wish specially to acklowledge courtesies received from 
Messrs. du Bousquet, and Rodrigue, of the Northern; Messrs. 
Solacroup and Laurent, of the Orleans, and Mr. Herdner, of 
the Southern Railway, with whom I spent most enjoyable but 
brief moments. The atmosphere of their departments pro- 
duced a feeling like inspiration, because of the appreciation 
of the lacomotive problem which is everywhere evident. It 
gives the impression of the commanding importance of motive 
power and of the officials who have brought the French loco- 
motive to its high place, and have at the same time developed 
the men to operate them. The perfection of the premium sys- 
tem for locomotive engineers and firemen, used so effectively 
in France, entitles these officials to the highest praise, par- 
ticularly those of the Nord, Midi and Paris-Orleans railways. 
I was not fortunate enough to personally inspect the good 
work which I know the-other roads are doing. 


FREIGHT CARS IN FRANCE. 


Because French freight equipment is not of large carrying 
capacity it does not follow that it has no interest for us. 
These people have much to show us in the use of steel frames. 
They have adopted steel in light equipment for reasons of 
economy in maintenance. The moral of this is that if econom- 
ical where steel is not required for strength, it must, neces- 
sarily be even more economical for us, because we need the 
strength of steel as well as its durability. These roads have 
used iron under-frames for more than 40 years. Since 1869 
all the cars of the Eastern Raj'way have had metal under- 
frames. In this experience the value of the superior resist- 
ance to corrosion of large sections has been learned and life 
of 60 years is expected, or three times the life of wooden 
frames. What more could be asked? 

These cars are from 15 to 25 ft. long and of about 10 tons 
capacity. Few of them have even hand brakes. If steel 
frames are advantageous under these conditions, what is to 
be said of them for ours? 

In France steel has replaced wood and the frames were at 
first too light, many of the older ones being of special rolled 
sections resembling a letter E. Composite frames succeeded 
wooden ones, but now the frames are entirely of steel, while 
in Germany many cars are built entirely of steel. Generally 
the underframes employ 3 or 5 longitudinal sills of channels 
or I beams, gussetted to 4 cross bearers and provided with 
diagonal braces. On these wooden boxes are built. 

Each road has as small a number of different types of under- 
frames as possible, but the superstructures are varied to suit 
traffic requirements of shippers. Most of the cars are built 
in the shops of the railroads and by the repair forces when 
not otherwise occupied. In this way the repair organizations 
are kept together. The repair forces are small begause, ex- 
cept for wrecks, the maintenance of the frames is almost 
insignificant. These people do not know anything of the 
effect of heavy American locomotives, of our strenuous meth- 
ods and the destructiveness of our switchmen. As to the 
corrosion of steel frames, there {is not the slightest anxfety in 
France. 

It seems difficult to believe, but I am told that thousands of 
French cars are maintained for less than $2 per car per year, 
which, however, does not include painting. A thorough paint- 
ing once In 3 years is believed to be sufficient to maintain 
steel underframes satisfactorily. New equipment is provided 


- in accordance with appropriations upon an annual deprecia- 


tion basis. This was mentioned by Mr. Tolmer, of the East- 
ern Railway of France, in his article in this journal in April, 
1897. On page 120 of that number an Interesting diagram 
of the cost of repairs of French cars was presented. I am 
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told that this diagram applies to-day. Steel underframes are 
overhauled when about 15 years old, very little work being 
required in intervals of 15 years after that. As far as I can 
learn no metal frames of the heavier sections in ordinary 
service have ever worn out or corroded to the point requiring 
them to be discarded. It is apparent that the cost of repairs 
of the wooden boxes is far greater than that of the metal frames 
of the same cars. 

These people cannot understand our general use of wooden 
cars for either passenger or freight service. Passenger car 
construction over here is tending in a marked way toward 
universal use of steel underframes and increasing use of steel 
in upperframes. An excellent example of metal work is the 
metallic window sash of European cars. 

My notes cover many other interesting details, but these 
letters must soon be brought to a close. 

G. M. B. 
(To be continued.) 
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REINFORCEMENT OF END CONSTRUCTION OF POSTAL 
PENNSYLVANIA RAILROAD. 


REINFORCEMENT OF POSTAL CARS. 





PENNSYLVANIA RAILROAD. 


In accordance with suggestions from the United States mai! 
service Officials, the end construction of postal cars on the 
Pennsylvania Railroad has been reinforced, as shown in these 
engravings. The reinforcement provided is even more ef 
fective than that suggested. Its purpose is to increase col- 
lision resistance. 

In addition to the plates applied to the outside faces of the 
center sills and the inside faces of the side sills and the out 
side faces of the end sills, large rectangular castings are 
applied at the corners of the underframe; the end framing 
is reinforced in an entirely new way. The % x 8-in. plate 
reinforcing the end sills receives the attachment of 10-in. 25-Ib 
I beams, forming posts for the vestibule opening.” Across 
these I beams at the top is a horizontal plate with flanges oi 
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angles, to which is connected a vertical plate across the end 
of the car for a finish. The horizontal plate referred to in- 
reases the collision strength of the upper portion of the 
vestibule. In addition to the I beams, Z bars pass diagonally 
across the end panels of the car, as indicated in the draw- 
ug, these being riveted to the end sill reinforcing plate at the 
pottom, and secured by angles to the horizontal plate at the 
top. Other Z bars are built in the corner posts of the car 
and are riveted to the end sill reinforcing plate at the bottom 
and the same horizontal plate at the top. 

The draft sills of this car are 6-in. I beams extending 13 
ins. beyond the inner bolsters. These members receive plates 
on their upper faces, at each side of both bolsters, and another 
fits between the two bolsters these plates being riveted to the 
upper flanges of the I beams. The drawing of the complete 
framing at the end of the car illustrates the application of the 
Westinghouse draft gear and the Standard Coupler Company’s 
steel platform, which has been applied to some of these cars 
which are now in Service. 

The car itself is similar in its general features to previous 
construction on this road. Its interior arrangements, how- 
ever, have been modified to suit recent requirements of the 
department to produce a combination car, which may be used 
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REINFORCEMENT OF END CONSTRUCTION 


either entirely for newspaper mail or first-class matter. The 
floor plan illustrates the large number of cases at one end of 
the car which are arranged as permanent fittings, but installed 
in such a way as not to interfere with the use of the car for 
pa.er mail when the racks are folded down from the wall. 

he end reinforcement is built-in accordance with patents 
issued to Mr. W. F. Kiesel, assistant mechanical engineer of 
th Pennsylvania Railroad. 





asmuch as the Interstate Commerce Commission inspect- 
or are very closely watching automatic couplers for the break- 
ag. of devices and coupler pin chains, which necessitate go- 
in: between the cars to make couplings, it seems advisable 
irect attention to the importance of one of the primary 
ele cents of draft rigging. That is the construction of the 
ris ing so that the coupler cannot travel beyond the standard 
ali vance of motion of 1% ins., or 2 ins. at most. If the con- 
tion is such that it cannot possibly allow more than that 
an int of motion to the coupler, it will be impossible for the 
ch: 1s to break under legitimate usage. Perhaps this feature 


of | raft rigging has been overlooked. It should not be longer 
he: ected, 
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A ‘statement. was printed last month giving credit to the 
shops of the Chicago & Northwestern Railway for the general 
repairs of 50 locomotives per month in a shop with but 21 
pits. Attention has been called to the fact that record had al- 
ready been made in this journal of general repairs at the rate 
of more than three engines per pit per month in other shops. 
In this connection it should be stated that at Altoona 3% 
engines per pit per month are turned out of the erecting shop. 
This, however, is a shop well equipped with crane service. 
The performance of the Chicago & Northwestern does not 
suffer in comparison, because the Chicago shops are not fitted 


with cranes, the only large crane at those works being in the 
boiler shop. 





Atk OPENINGS UNpbER Locomotive GRates.—There seems to 
be no doubt that there is a direct loss off heat when the air 
supply is inadequate and that a considerable saving may be 
accomplished by properly designing the damper openings. In 
an extract from the report of a committee before the North- 
west Railway Club, which appeared on page 102 of our March 
number, the statement was made that the loss of heat when 
the air supply is not adequate sometimes reaches 25 per cent., 
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OF POSTAL CARS—PENNSYLVANIA RAILROAD, 


and attention was drawn to the fact that damper openings 
on some of the newer types of locomotives were entirely too 
small. 

For perfect combustion 8 Ibs. of oxygen are required for 
every pound of hydrogen and 2 2-3 lbs. of oxygen for every 
pound of carbon. It has been suggested that by staying the 
firebox with hollow stay bolts with an inside diameter of % 
in., perfect combustion may be obtained. It is impossible to 
get sufficient air through the grates, and air in excessive vol- 
umes must not be admitted above the fire bed. The air which 
it would be possible to get through 1,000 or more hollow stay 
bolts with 1-in. holes might not be sufficient for perfect com- 
bustion, but it would furnish enough oxygen to pay for the 
hollow stay bolts several times over. As the air passes through 
these stay bolts the risk of burning them is decreased and the 
expansion of the bolt is reduced, and thus the liability of 
cracking the sheets is lessened. In addition the exhaust of the 
locomotive drawing the current of air through the hollow 
bolts keeps the holes open and affords a means for detecting 
breakage inside as well) as outside of the firebox. The bolts 
are rolled hollow and the strength is thus increased and the 
bolt is more flexible, 
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ANGUS LOCOMOTIVE & CAR SHOPS, MONTREAL. to the machines on two short, tracks reaching the axle lathe 


and wheel borers. The machinery is enumerated in the ac 











CANADIAN PAcIFIC RAILWAY. companying list. Each of the seven machines running, dui 
ing the writer’s visit, was turning out twelve 4% by 8-in 

iF : axles per day. The journals are also “rolled” in the lathes. 

The lathe foundations are of concrete, with an irregular de 

(For previous article see page 75.) pression, or basin, 14 ins. deep, having at the center a sub 


Truck. SHop.—This shop was shown in section in January, merged sheet iron tank, 2 ft. in diameter by 3 ft. deep, to 
page 2. One of the accompanying engravings shows the catch the drainage from the tools. The foundations them 
west end with the location of machinery. The portion of selves are 22 ins. deep. They are provided for all of the axl: 
the building not shown in this partial plan contains two lathes in the shop. Storage for axles is provided near th: 


axle lathes, and storage for 
wheels in the two spaces indi 
cated; one is for 144 and the 
other for 222 wheels. The whee! 
presses are numbered 55 and 54 
on this plan, and are located a 
the ends of the tracks, which 
reach to the opposite end of the 
building, these being the centra| 
two of the four tracks. The whee! 
presses are provided with Cros 
by recording gauges, in order to 
check the pressures used in 
pressing on the wheels. This 
shop is arranged for progressive 
work, the work advancing to 
completion at the east end, for 
delivery to the erecting shops. 
Every operation in the truck 
shop is on piecework. 

CaR MACHINE SHop.—The plan 
of this building shows three 
longitudinal tracks, crossed by 
one transverse track with turn- 
tables. A section of the shop 
was shown in January, page 3. 
It provides for the machine 2 
work and bolt work, and is 3 
a manufacturing establishment. 
A very large amount of bolt 
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Bh. Bee Ce os a FE IN 6 6 ooo 6 6h Keer ec cecagacassce 2 
5 os GZ. WOGer GUROEG WOON 66s ccssccem ice scciceceswce codices 
CONCRETE FOUNDATIONS FOR AXLE LATHES. 53. Car wheel borer, J. Bertram & Sons............:..+.+-- las 
54. Car wheel borer, McKechnie & Bertram..............e0. if 
la 55. Wheel, press, — Machine Tool Company.......... 
-acks nger car trucks at the south side of the build- 56. Wheel. preds, ©. PB. BR... wscccscccccccccyecccccesccccces 
tracks for passenger c 57. Car wheel borer, Niles Tool Works..................... . 
ing and two for freight trucks at the north side, the work on _58. Car wheel borer, Niles Tool Works. LT SN TS ON 5 
: : +33 : : 59. a indst , Pond Machine Tool a ER Pe ee 
freight trucks being facilitated by shallow pits outside the 35° Axis a ee | 
i n et at the nuts on the side frames. ae OR ee err eae 
rails, enabling the men to § A q ee See NR rere re eee eee Pp 
Four men constitute a gang, and on the day of the writer’s 63. Axle lathe, Niles Tool Works................2..e00005- 
tnd a G4, Adio: TGs. TOMER. DOME. ooo ccc cc cc cue es a 
visit 28 trucks for 60,000-Ib. cars had been completely assem 65. Axle lathe, Niles Tool Works........cccscocccsseseees J 
Bi bled at 2:30 p. m. The rate of working approximates four My AB wet at wheel, Bridgeport Emery Wheel Company. 
te . ee SEE 3G bin cae e806 Gp VERS 5 6.04 00-0 Siig teeecne cess 
a trucks per hour. These trucks had diamond frames and Sim- 6g. Axle lathe, McKechnie & Bertram ..............00.e0ces } 15 
+h A a a ae ee re ee ae 
i plex bolsters. At the west end of the shop, material is brought int NE SND Gc Laciadktctinassd<deedsierkeaniekecios 1% 
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MACHINERY PLAN OF CAR MACHINE SHOP. 
CAR MACHINE SHOP No. Name and Maker. Motor H.P. 
146. 19 -im. Gouiie Bole thvdadler «wc ccc cccccceccteccccdans 
No. Name and Maker. Motor H.P. 447, 144-in. double bolt threader ......... cases ouserabanl 
80. Double-headed planer, 48 ins. x 48 ins. x 12 ft. Mark 148. 144-in. double bolt threader, A. R. Williams Machine Com- i - 
. ° 4 ‘ QO 4 tAveandne ere cnehy ec sé cccesuee's 0h4K Seeus seen 
Flather Planer Company .....-+sssecereraceesssrsess 149. 114-in. double bolt threader .................2ss000005 ; 
81. ee planer, 36 ins. x 36 ins. x 10 ft., McGregor 150. 1%4-in. triple = threader, Bertram & Senn Sthn iama'ae aed 
5 gh GOUTCY  . 1. eee eee e eee e eee c ec eeetesesececeseees isi. 1i2-te: tee Ea Gnenees, Bectooms » gape: 
82. —— — planer, 30 ins. x 30 ins, x 10 tt., — 1% 152. 14%-in. double bolt theender, National Machies Company... 
* _ a A aie aa cage Stes rk a ASD peg a a: Lon id in 153. 2-in. triple bolt threader, National Machine Company ...... 
SS. DOMES BEET Fs st esasececeseesvesesesvensusecesssss 154. 1-in. double bolt threader ..............ccccecceccccce | 
84. EE. OED cb cdg aes S0eeCevasewnesedacesceecenoaawe 10 155. 1%4-in. double bolt threader, National Machine Company... 
85. Double buffer .........seeeeseceeccceccesercescsccecs 156. 2-in. triple bolt threader, Bertram & Sons ............... \ 10 
87. apg hg OR Vi A MRR cn ono nn nv aueuns 157. — — — See Denton ey eee 
AP 5 Bee el pene IF wigs Dag hh ree Rt Ae Re ap etd 158. Drill grinder, Washburn Shops ............ 
88. oe head drill press, Hamilton Machine Tool Com- 5 159. Universal milling machine, No. 3, Cincinnati Milling “Ma- 
ee ee en chiki Neier aadleal ab CR Eo bebo bee utidne« ba Benen eeleklceen eee 
89. Miller, Smith & Coventry s To a1 we rk See. re es gee 160. Universal tool grinder, Cincinnati Milling Machine Company 4 
= 6-spindle — can Sata 2 yas se ksbe shi spaaek 161. Engine lathe, 30 ins. x 12 ft., Lodge & Sbipley............ 
92. ean peal sctaanlenae ecient ibaa neta 162. 8-in. vertical drill ........... wir ideaan soak Cie Ss sieameg’ 
$3. 6 aed ane ta eel’ ees ee 163. Engine lathe, 24 ins. x 6 ft. 10 ins., Bertram & Sons...... 
94, alin by Sita sie. —Habteis sph e 80 164. -20-in. wet emery wheel, No. 3, Bridgeport Emery Wheel 
- O- » DOTUTAM W HODS .nc cece eeseevsesesvessves 
5. G-spindle drill, Bertram & Sons ..........ecceeeeeeeeess 1m Seer nee eee 
9 6-spindle drill, en ee . — Seen ee ae ee Sones 166. Key seater, No. 1, W. P. Davis Machine Company......... 20 
oS Sola Gee Ge ee Ot dhs eco eeserees 167. Engine lathe, 20 ins. x 5 ft. 6 ins., Bertram & Sons....... 
09. 28-in. vertical drill, Cincinnati Machine ‘Tool Company... 168. Engine lathe, 16 ins. x 7 ft. 3 ins., McGregor & Gourley. 
100. 25-in. vertical drill; Bertram & Sons .............-+.... 169. a lathe, 18 ins. x 6 ft. 3 ins., Lodge & Shipley...... 
101, 28-in. vertical drill, Cincinnati Machine ‘Tool Company... 171: Hngine lathe, 18 ins. x6 ft, Prentice Bros. 100202222000. 
i. ae ee ee —— ee 172. 12-in, double emery wheel, Diamond Machine Company... 
104. tg — — Pesan tees orcas Peet ae 173. 12-in. double emery wheel, Diamond Machine Company..../J 
105. 20-in. vertical drill, Prentiss ..........cccccceceeeeees = — Se ees ence et aoe Sees ky eer ee . 
beng 20-in. vertical —y Sade Catekewaeede vuveseseceunaees ee ee oe ae en ASS SENS AON ee ee eee 
07. 30-in vertical dri Oe ERS ST eee ee eee eee 7 : - 
108. 26-in. vertical drill, Bertram & Sons.........ccceeeecees and nut work is done here, the bolts being received from the 
ae a os 0 eon car portion of the blacksmith shop in iron boxes, in which 
Oy - ta. wheel lathe, va 2 Sons CER aSbeee ees see eeeeee they are allowed to cool from the forging machines before 
é n. oubie eme WROGI, Ui. Be Be cccccccccsccesecees ej a , 
ep Journal lathe, ye Bay eS OR ere ee eee reaching the machine shop. These boxes are handled by air 
14. 54-in. wheel lathe, PO Ge as cs oedeveeaeeadesecue : : 
115. 5 ft. = 8 im. grindstone, Pond Machine Tocl Company .... | os hoists. The floor is clear of material. Bolts and nuts are 
116. 24-in. double head traverse shaper, Cincinnati Shaper Gom- f made here for the entire system, including all but the fin- 
7. an GP sc oe ee Ss veniiussea aka | ished bolts for the locomotive department. This shop turns 
119. 2¢im chaper, Marie ia reni ieee cree cores 218 | out 20 pairs of passenger wheels per day, besides drilling brake 
oa l1-in. slotter, MeKectate r Derttem ppc ee cas icemacwes ‘ levers, passenger platforms, and arch bars. Six-spindle 
<1. 42-in. wheel lathe, Pon achine Too] Company.......... P ns ‘ 
122 Wngine lathe, 15 ins. x 7 ft., Guelph Machine Tool Company Bertram drills each turn out 75 arch bars per day, the plan 
or tn Ay A — Bertram & > Mids idee *** 15 being followed, as far as possible, of concentrating the work 
— + in. wheel lathe, Bertram & Sons DeCen Chcde us ceewaw noes of a given kind here for the entire system. This shop handles 
127. S-in: small vertieal @rill, © P. Re 12..000000000000002 work as heavy as truck equalizers. The southeast corner of 
oo _ ee ee a BRM, Sopa ta Mh seach eves ass the building provides for the brass room, nickel-plating room 
130 in. small vertical drill, C. P. R. ........+....ss000s0. and store room for the hardware for cars. This building is 
192 in’ small Yortcal Se GBR ccc 8 heated trom a fan at the north wall. ‘The location of the 
133, °-in, small vertical drill, W. F. & T, Barnes Company .. | office and tool room are shown in the plan. 
134. | 6-in. sliding head drill press, Hamilton Machine Tool P 2 
195 COMMENT. cea Teed eed bes atid 6 als bua satiated. orae FREIGHT Car ERECTING SHOor.—This building was shown in 
a in. sliding a ee ee ee a | section on page 3. It is strictly a manufacturing department. 
a t. s anced — poo — oe Company vee eeee It contains six tracks, with three air-hoist travelling cranes 
hey -\-in. 6-spindle nut tapper, Acme Machine Company...... over each bay of three tracks at the east end, and is pro- Bs 
112 cin Weapindle mee eapper ne nucnime Company --"--" +10 vided with a few special machines, such ag circular saws. 
oo : rar ———. mp8 Pig oily nada Waapeiiaun sake ose dad The west end is used for painting. This shop is also on a 
145. - Dp e pper....... Coeccccccerccesccees 

























































































































14 -in, 6-spindle nut tapper .......... 




























































piecework basis throughout, and the pace of the workmen is 
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ANGUS SHOPS, CANADIAN PACIFIC RAILWAY, AT MONTREAL—MACHINERY PLAN OF PLANING MILL. 
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. No. 
. No. 
. No. 
. No, 
. No. 
. No. 
. No. 44 Berlin planer and double matcher .......+-++se++: 
. Bertram large 4-headed matcher and dimension planer, 6 


. Fay large 4-headed matcher, 6 * ins. K ZA AnSicescaes 
. No. 1% Greenlee 8. F. rip saw set with coflar 4 inches = 
50 


. No. 3 McGregor, Gourley’ & Co. ‘self-feed rip saw. 
. McGregor, Gourley & Co. new improved rip saw, 30-in. saw 
. Bertram horizontal borer, 12 ins. thick, 3%-in. hole....... 
. McKechnie & Bertram -large horizontal tenoning pees 


. No. 3 McGregor, Gourley & Co. band saw... 
. No. 5 McGregor, Gourley & Co. large band resaw. 
. Vertical car sill end tenoning machine, 9 ins. x ‘12 _ 


. Swing saw, 18-in., 


. Greenlee extra range ‘heavy car boring machine, 12 ft. table 
. No. 3 Greenlee extra range heavy Auto car gainer, 


. No. 
. No. 14 Greenlee std. heavy vertical hollow chisel mortiser 


- No. 58 Fay band saw 
. No. 00 McGregor, Gourley & Co. outside moulding machine. . 
. No. 00 Fay Patent band saw, 36-in. wheels 
. Bertram horizontal gainer, 14 ins. thick x 24 ins. wide. 
. Bertram single horizontal boring machine, 2-in. 
- McGregor, Gourley & Co. double-headed shaper 


. Fay 3-spindle boring machine, bores 2% ins., 
. Greenlee std. heavy 3-spindle vertical car boring machine. 
. Greenlee heavy single-spindle horizontal boring machine. 
- McKechnie & Bertram large horizonta] 9-in. tenoning ma- 


- No. 3 Greenlee extra range “heavy ‘auto car gainer 
. Swing saw, 18-in., C. P. R.. 
. Greenlee extra range heavy car boring machine, 40-ft. table. 
. Swing saw, 18-in., R. 

. Greenlee extra range heavy car boring machine, 40-ft. table. 
. Bertram horizontal gainer, gains timber 2 ins. x 3 ins. wide, \ 


. No. 8 Berlin planer and sizer 


. Fay variety wood worker or buzz planer 
. McGregor, Gourley & Co. Auto band saw filer 
- No. 1 Fay Auto knife grinder .... 
. Knife grinder 
. C. P. R. emery wheel ... 
. Egan Auto knife grinder 
. Emery wheel 
. Circular saw sharpener 
. Pond portable grindstone, 
. Pond portable grindstone, 
. Bertram large rip saw, 36 ins. saw 
. No. 6 Greenlee vertical heavy Auto cut-off saw 
. Fay 4-head dimension planer, aes 12 ins. deep, 16 ins. 


. Bertram large butting saw, 36 ins. saw 
. Iron frame swing saw, 18 ins. saw, C. 
. Greenlee 5-spindle boring machine .. 
. Bertram horizontal gainer, gains 2 ins, deep, 3 ins. wide, 16 


. Iron frame swing saw, 18 ins. saw, ¢. P. R. 
. Greenlee big hollow chisel sill mortiser machine, 8 in, deep, 


. 3 spindle boring machine, C. P. 





PLANING MILL. 


Name and Maker. Motor H.P. 
1 Greenlee Auto cut-off saw ......es-eee Kicnanceeres 

1 Greenlee Auto cut-off saW ......cceeeceececees oes bao 
1 Greenlee Auto cut-off SAW ..... cece eecrnees aceraete 

1 Greenlee Auto cut-off saw ...... 

46 Berlin planer and double matcher ...... 
46 Berlin planer and double matcher ..... 


ins. x 24 ins. aca Bagels 30 


. No. 1% Greenlee S. F. rip saw set with collar 4 inches long 
. No. 1% Greenlee S. F. rip saw set with collar 4 inches long 
. Greenlee S. F. rip saw, 30-in saw .. 
. C. P. R. swing saw, 18-in, saw ...... 
. No. 98 Woods & Co. improved jointing “and facing machine 


or buzz planer .... ° 


seeeee eeeree 


eereeee 


10 


| 
is 


in. 


eee eee eee eee eee eee eee eee eee eeeeeeeeeeeseees® 
re 


thick, MeKechnie & Bertram .........ceceeee 
°. ™ 


ee 


40-ft. 


table : 
4 Greenlee ‘Auto vertical car sill tenoner 


is 
40-ft. table .. 4 20 


ee eee esos eer eeee 


10 
\ 20 


ee 


oe eee er sees 


. Greenlee 3-spindle medium heavy vertical boring machine. ; 
- McGregor, Gourley & Co. double-headed shaper 

. Bertram hollow chisel mortiser, 214-in ‘3 
. McGregor, Gourley oS) a. . eee ee 

. Fay vertical gainer, checks 2 ins. deep by 3 ins. eee 


20 


12 ins. deep.. 


ND i -a5c ane bh eik'4.c5 chee ee hie © ce hae a ee, a ee ek Bie ad 


. No. 5 Greenlee heavy Universal horizontal car tenoner ¥ 
. McKechnie & Bertram large horizontal tenoning machine. 

. No. 5 Greenlee heavy Univeral horizontal car tenoner 
. No. 6 Fay car 72-in. mortiser and borer 
. No. 6. Fay car 72-in. mortiser and borer 
. No. 14 Greenlee std. se vertical hollow chise] mortiser 


12-in. table 


ee 


a) 


16 ins, across 


). —— std. heavy 3- spindle. vertical car boring machine. ‘J 
le 18) 
. No. 2 Fay improved ripping saw .. 
. Greenlee 5-spindle boring machine 
. Greenlee std. heavy 3-spindle vertical car boring machine 
. No. 14 Greenlee std. heavy vertical hollow chisel] mortiser. 
. No. 3 Fay large size car ripping saw.. 
. Greenlee extra range heavy car boring machine 
- No. 2 Greenlee Auto cut-off saw .. 
. No. 5 Greenlee vertical heavy Auto cut-off saw, to cut timber 


2 Fay improved std. ripping saw 


Ce ee 


up to 14 ins, square . 


. No. 5 Greenlee vertical heavy Auto cut-off saw, to cut timber 


up to 14 ins. square 


. No. 3 Greenlee rip saw, takes 30-in. saw and rips 19 ine. 


WO Bats tale lke ela ee pee eels 
. 6 Fay outside moulder ve 


. 8 Berlin planer and sizer ... 
. 3 Greenlee rip saw .... 
. 3 Greenlee rip saw .... 
. 24 Berlin planer, matcher. 


Cr 


re 


ee 
ee 
eee eee eee eee ere eeesee 


ee 


72 
72 


ee oor eee eee beece 


wide, 4 sides ..... 


. Cant Gourley 4-headed matcher and. dimension planer, planes 


6 ins. thick, 24 ins. wide .. 


| 


20 
ins. across 


ee | 


. McKechnie & Bertram. vertical end ‘tenoning machine, 9 ins. 


oe eae 


ee 


2 in. chisel 


is die aciateaiidnt WO Ni te aaa 3a alig st 
Hollow chisel mortising and boring machine, ee Se 
Greenlee 3-spindle medium heavy vertical boring machine. 

pal gains 2 ins. — si =~ Preece 6d ins. er Fay & .15 


20 








Apri, 1905. 
No. Name and Maker. Motor H.P. 
299. No. 14% McGregor, Gourley & Co. shaping machine........ las 


300. No. 3 Greenlee vertical heavy Auto cut-off saw and gainer.. § 
301. McGregor Gourley & Co. dimension saw.........---seee+5 

302. McGregor, Gourley & Co. band saw, 36 in. wheel Ries meRees } 15 
308. Fay auto Vertiee] CUCOH GOW i... . ccc cc cccctbececcccios 

304. McGregor, Gourley & Co. swing saw, 32 in. saw........... ) 
305. Bp SAW, De te ONW, Ce Boas ous boss Cet evccevtectoes’s 
306. McGregor, Gourley & Co. buzz plamer...........0+ee.eee% 


307. Cowan & Co. smal] rip saw, 14 im. saw..........eeeeees > 12 
308. McGregor, Gourley & Co. dimension planer, planes 6 ins. 
x 24 ins. 


ee 


309. MeGregor, Gourley & Co. 4-headed outside moulder........ 

310. Bertram surface planer, planes 6 ins. thick x 24 ins. wide.. 

311. McGregor, Gourley & Co. small rip saw.......eesseeeeees 30 - 

312, GCemie GUW MOCUSEP és skews 6 te Sok Cicde cesses ee 

313. SeORE SRO GOOP TROTIIEE o.5.s sic tn Wks pew heeds cheese cedecs 

114. MeKechnie & Bertram light tenoning machine tenons for > 10 
GG WOR: GN cad cweteaecsnvbaawens 





a remarkable one for any shop. At the time of the writer’s 
visit sixteen 60,000-lb. box cars were being turned out per day. 
\t the west end of the building motor-driven winches are 
located, for hauling out the cars completed each day. This 
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vertical boring machines with 40-ft. travelling tables, and 
from this~machine to a gaining machine, and from the gain- 
ing machine they are placed on a lorry and run into the erect- 
ing shop. On this same side there is also a hollow chisel 
mortising machine with a 40-ft. travelling table for mortising 
plates and ridge poles. 

The center of the mill is used for getting out short material 
for new freight cars, such as end sills, posts and carlines, and 
after they are run through the planers they are next passed 
to large butting saws, and then to mortising and boring ma- 
chines, as the case may be, and when finished the pieces are 
placed upon roller-bearing lorries and transferred into the 
erecting shop. 

Material for passenger cars, store orders and repair work is 
handled in the same manner as described for the freight cars. 
It is taken in at the east end of the mill, where there are 








(1) EXTERIOR PORTIONS OF SHAVINGS EXHAUST SYSTEM. 
PLANING MILL. 


ilding, like all the rest, 
Sirinkers for fire protection. 

PLANING Mitt.—This building is 500 ft. long by 125 ft. wide, 

i the machinery is divided into two parts; one for. prepar- 
i material for building new freight cars, and the other for 
pb: sparing material for building new passenger cars, store 
o lers and repair work. These two departments are entirely 
S.parate. All the heavy timber comes in at the east end of 
t mill (at the right in the floor plan), where there are 
pDisced for the freight car department two large timber planers, 
01° inside moulder, two large self-feed rip saws. The north 
‘ of the mill (upper part of the plan) is used exclusively 
i: the sills and long timbers,-and after the sills have been 
r through the planer they are butted off and then passed 
Over to the end tenoning machine, and then te two five-spindle 


is well provided with automatic 


(2) TENONING MACHINE IN PLANING MILL. 
(4) SHAVINGS EXHAUST APPLIED TO A GAINING MACHINE. 


anRal 








(3) ONE OF THE PLANERS, 


two large timber planers and one large matcher or sizer, and 
then passed on to boring, mortising and graining machines 
until finished. 

At the west end of the mill there is a cross track with turn- 
tables, where all lighter material is brought in and laid down ° 
to the planers and matchers. For the freight car side there 
are two large double matchers and planers and one single 
matcher. For the passenger car side there are two matchers 
and planers, and at the rear of all these planers there is an 
automatic cut-off saw for each planer to cut off sheathing, etc., 
after it has been run through. In the west end of the shop 
there are also two sets of machinery for getting out the lighter 
work for the interior finish and repairs to passenger cars. 

All the-machines in this mill] are motor-driven; -the larger 
machines by independent motors and the lighter machines in 
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Tests MADE ON MoToRS Drivinc FANS IN PLANING MILL, CaBINeT 
SHOP, AND SHAVINGS TOWER. 












































a SE ———= (Speeds observed with an Indicating Tacheometer.) 
r ‘Vacuum > 
2 Fan. At fan. At end of Speed of Speed of 
uth 5 pipe. fan— motor— Input. Rated h.p 
t ‘ inches. inches. actual. actual. h.p. of motor. 
Sc eer. g A 413-16 3 1-16 820 840 30.1 30 
bs & o B 6% 5 830 890 30.3 30 
a Cc 44 3 815 860 23.2 30 
[} 2k Zo D 4 3 720 860 19.4 30 
R a = e fe & E 2% 880 885 18.1 20 
y R R F 411-16 3 725 900 19.6 30 
_ G 55% 31-16 805 880 26.6 30 
H 4y oe 810 900 26.7 30 
HM I 5 24 880 880 13.9 20 
8 1 " J 4 81-16 820 880 19.8 * 30 
fl = K 5 3% 805 885 30.0 30 
= 1 RU. L 4, 3% 800 875 20.5 30 
a _— M 5 4% 760 890 13.1 20 
i N 5% 43-16 665, 890 25.8 30 
oO 4 3 800 514 27.4 30 
Fi = H P 11 44% 1,720 880 26.4 30 
1 8 \ Q 7 7 1,100 900 22.5 20 
a Remarks. 
a Fans A to L are in planing mill; M and N in cabinet shop, and O to Q 
in the shavings tower. 
Shutting off two inlets on pipes connected to fan K made a decrease 
of 6 h.p. in motor input. 
20-h.p. motor was found to take 14 h.p. running light with belt off, and 
30-h.p. motor, 1.9 h.p. 
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PLANING MILL. 
































APPLIED TO THE CABINET SHOP. 

















PLAN OF SHAVINGS EXHAUST SYSTEM APPLIED TO 
































OF SHAVINGS EXHAUST SYSTEM 
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CaBINET SHOP. oe ag No. Name and Maker. Motor H.P, 
No. Name and Maker. Motor H.P. 23. ig rod machine, %4 to 1% in., McGregor & Gourley Com- i 
1. Double combination glue spreadep, ......-..-eeeeeeeeercess 2 SE COCENRELE SEE te ty > Oe > 0” oOo CRS 6: ment dab forthe kates 
2, Window blind mortiser, Jno. Bertram & Sons............+- ey peng "wood — smith & ovens ley Company... 1... ys 
3. Window blind slot pense, Gourley & Co....... 5 36. Soten oom 16-in., CP. FT ceccccces seeeececsere 
See eeeveible sabe’ Derlin Machina Werks... 5... 40. 3%. Universal wood werner, ‘fon k On. .... pe aii be 
ri jie saw, C. P. R. make eRe eee ton 28. Rip saw, 12-in., McGregor & Gourley Company.... 
ics Minne tetetee cet se 29. Panel planer, McGregor & Gourley Company.........s0ce- 
= Sash and door mortiser, Jno. Gortram 2 — pin mete. Th 30. Tenoning machine, McGregor & Gourley Company ..... eae 
9. Chain mortiser No 66 New DE oe ee te 31. Rip and cross cut saw, 14-in., McGregor & Gourley Company. 
10. Sash sticker. McGregor Gourley & Co. aspera alin bb he 5 32.. 3-sided inside moulder, McGregor & Gourley Company...... 
ne : 7 Pe a eee oe ae tee uke 33. Chain mortiser, No. 66, New Britain Machine Works ...... 715 
11. Finishing saw, mitering work, Herbert Baker & Co......--1 19 34. Chain grinder, New Britain Machine Works......... jones 
13. oe joven Fig aan Crk me tan MeGre aoe J 35. Shaping machine, McGregor & Gourley Company ...... -s++b 40 
™ Gourley & ie ’ 4 : = gor, 36. Shaping machine, McGregor & Gourley _Company...... 
, i eRe ie ee we Oia 37. Single spindle boring machine, McGregor & Prados Company 
LE en Sa Pee Oe mnle & Bertram. -:-----} 99 88 Prising machin, J. A. Day & Oo....... liaccvasesveqcee nee 
16. Grindstone, 72 An. ‘pPond Machine Too] Company .......... 30. 2-apieedie GMiVOR, TRIGWAG... 0-056. c'0'c 0 cticwce cn Hee we o-entece ebet ° 
17. Emery whee Ldn a cdi et 6:00 ae Soe Rel oes 
18. Diseasies caw table, 16 ins. wide, 3 ins. thick, McGregor & groups. All of the motors are placed overhead, with the ex- 

OUTIOY COUBDRRE « d-c500.0 0:0 68 a68 6 5 o.trs Ces swhen Nees coce > ZO 
19. Double-headed 16-in. saw, McGregor & Gourley Company. ception of the large ones which run the planers, so as to allow 
20. Perfection buzz planer and jointer, McGregor & Gourley Com- plenty of floor space. 
WE. sik ne ndhe'ee Miki mad atc ee theamd ak haan es 
21. Dimension planer, sizing and straightening, McGregor & Gour- At the east end of the mill is an elevated extension platform 
Cy Company .ccccccccccccces Hove ccbiosepscewe dese cecr 15 

22. Suid GH OE Wi OO. Oc cancacuhastoiccuacdexuuna ek a which is used for a template and saw filing room. In the 

















INTERIOR VIEW OF PLANING MILL, 
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Ground Floor Plan 
FLOOB ‘PLANS OF CABINET SHOP. 
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saw filing room are four automatic knife grinders, one sur- 
face grinder for truing and sizing up blank steel for shaper 
and sticker knives, two automatic circular saw filers, two 
automatic band saw filers, one for small band saws and one 
for large band saws, and all the necessary tools for hammer- 
ing and straightening circular saws, and also two emery 
wheel stands. 

The number of men emp'oyed on the passenger side of the 
mill averages 100, and the number of men in the saw filing 
room is five. The number of men on the freight car side 
averages 75. The expected output for freight cars is twenty- 
five per day, and about fifteen passenger cars per month: 

CABINET SHop.—This shop is situated on the north side of 
one of the passenger car shops, with a large room for dry 
lumber at the east end. In the center is placed the wood- 
working machinery for cabinet work, and cabinet-makers’ 
benches in the west end. This building is 62 ft. wide by 581 
ft. long. The lumber is taken from the dry kilns, which are 
situated east of the lumber room, and taken into the lumber 
room and stored until required. From the lumber room it is 
taken to the wood-working machinery in the center, and from 
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having to go over to the large store room for small quantities 
The floor in the paint store room and auxiliary store room is 
of concrete. 

Both the north and south passenger car shops are well 
lighted and ventilated. There are arc-lights in each section 
of these two shops, and also incandescent lights between the 
tracks, so that the men working on cars may be enabled to do 
their work under all conditions. Portable electric light exten- 
sions are furnished the men when working inside cars, and 
these extensions are connected to special plugs which are lo- 
cated on posts, and are made long enough so that the men 
working inside the cars may move around with them. There 
is a switch box in each section, so that the arc lights and in- 
candescent lights are operated independently of each other. 
The incandescent lights which are placed between the tracks 
may be operated individually, there being separate switches 
for each row of lights. 

The south passenger car shop is composed of four sections, 
and all repairing of passenger cars is done in this shop. One 
section in this shop is used exclusively as a “wash room,” 
where the cars are placed upon being- taken into the shop and 
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Passenger Car Erecting Shop 


PLAN OF PASSENGER CAR.SHOPS, SHOWING TRANSFER TABLE. 


there to the cabinet-makers. The cabinet shop is equipped 
with a double set of light machinery for getting out interior 
finish for all classes of passenger equipment. The cabinet 
shop is also equipped with eight large presses for veneer work. 
Cabinet-makers are provided with double standard benches 
with tail screws. 

PAssENGER Car SHOpS.—There are two passenger car shops. 
Each is 100 ft. wide by 672 ft. long. There are twenty-eight 
tracks in each shop, making a total of fifty-six tracks. The 
north passenger car shop is used exclusively for erecting of 
new passenger cars. There are five sections in this shop; four 
sections for the erection of new passenger cars and one sec- 
tion which is used at present as a paint store room and aux- 
iliary store room. One side of the section is used for storage 
of paints and oils. All stencils are made in this room. 

The other side of this section is used as an auxiliary store 
room, for car trimmings and hardware. There is also a large 
store room building situated south of the south passenger car 
shop controlled by the stores department, where supplies for 
both the passenger and locomotive departments are kept, and 
the idea of having the small auxiliary store in the north 
passenger car shops is so as to facilitate the work and avoid 








stripped of doors, sashes and trimmings, and then immediately, 
washed. Part of another section is used as a varnish room, 
where all sashes, doors and fittings belonging to cars are 
painted and varnished. This shop is fitted up similar to the 


north passenger car shop as regards ventilation, lighting, lava- 


tories, etc. The skylights in both the north and south pas- 
senger car shops are so placed as to throw the light between 
the cars. 

A 75-ft. transfer table serves the passenger car shops, 0)- 
erated by a 50-h.p. motor. 

Each track of the south passenger car shop extends outside 
of the shop sufficiently to hold a passenger car for storaze 
until such time as it can be taken into the shop, making 4 
total of twenty-eight tracks for storage of cars. In addition 
to these twenty-eight tracks, there are a number of tracks :t 
the east end of the passenger car shops, where cars are stored 
until such time as there is vacant shop room. 

Before a car is taken into the shops it is placed at the east 
end of the north passenger car shop, when it is immediate'y 
stripped of all upholstering material, such as seats, seat bac's, 
mattresses, pillows and spring beds, and after this equipme t 
is removed the car is then placed in the “wash room” in the 
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south passenger car shop, where it is washed and the heating 
apparatus tested to ascertain defects. This being all attended 
to, the car is then pulled out of the “wash room” and placed 
in another section, where all necessary repairs are made. 
When the repairs have been completed, the car is varnished 
and trimmed, and is then set outside of the shop and reported 
for service, and another car is taken in. 

SnHavincs Exuaust System.—This system uses Sturtevant 
apparatus, and was installed by the C. H. Gifford Company, of 
Philadelphia. It is applied to the planing mill and the cabinet 
shop, the location of the piping and the fans being indicated. 
In the large engraving showing the conduits for the planing 
mill those above the roof are shown in dotted lines ‘This also 
applies to the cabinet shop. One of the photographs shows 
the conduits leading from the planing mill and the cabinet 
shop to the top of a shaving storage vauit at the power house. 
The view of the interior of the planing mill illustrates the 
conduits inside of that building, and the three smaller photo- 
graphs of the interior of the mill show the application of the 
system to a planer, a tenoning machine and a gaining ma- 
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chine. This system employs 17 fans of from 50 to 90 ins. in 
diameter, and running from 665 to 1,700 revolutions per min- 
ute, the maximum speeds of the fans in the planing mill 
being 880 ft. per minute. This dust collector system works 
admirably, and is designed to use large fans running at rela- 
tively slow speeds. The purpose was to instal a plant which 
would reduce to a minimum the constant charge for power, and 
the table of the performance, taken in a test made December 
7th, 1904, shows the power required for this system. The 
longest run of conduit is about 700 ft., and the dimensions of 
the piping were selected with a view of rendering the power as 
efficient as possible. Space does not permit of the detailed 
description which this feature of the plant merits. In decid- 
ing upon the capacity for the equipment computations were 
made upon the difference between finished and rough dimen- 
sions of timber in a 30-ton box car. This amounts to 860 ft. 
board measure, or 72% cu. ft. per car, and this volume will - 
fill two or three times that space when put into the form of 
shavings and sawdust. 








REPORT OF COMMITTEE ON POWER. 





ROCK, ISLAND COMPANY. 
INDEPENDENT Moror CARs. 





(For previous article see page 84.) 

In the last six or seven years a number of composite motor 
cars have been built in this country and abroad for operating 
branch lines of steam railways where the travel is light and 
where the service requires the movement of about one carload 
of passengers at long or short intervals. 

In many instances one car will afford accommodations 
enough at any one time for all the available business on branch 
lines. In such locations it does not pay to run a regular pas- 
senger train, as the wages of engineer, fireman and train 





heating surface, roughly speaking, is only about one-half that 
usually provided in modern locomotives. The fuel used in 
these cars has been coal, both hard and soft, and coke. 

Two composite steam motor cars have been built at the 
Schenectady Works of the American Locomotive Company, 
one for the Erie Railroad on October 30th, 1897, and one for 
the New England Railway on October 9th, 1897 (See AMERICAN 
ENGINEER, November, 1897, page 368). A number of other cars 
have been built by the different builders in this country, but 
as they usually have vertical boilers of less heating surface 
than those mentioned, it is not considered necessary to illus- 
trate them. The same remarks and limitations, therefore, are 
equally applicable to them. 

The largest number of compositd motor cars have been op- 
erated by steam, but at the present time cars are being or 





Col c ‘teor) re 





= 


En fo fe CSS CSS Cs CPs Pee Pen es oes | 























Oooo 




































































HTT Wil 
i | ] S 
—) PUY _p ts _ 

















°° Vee 














nia LL Hl 





























DUO 


~ Seating Capacity 50 


MOTT 


ul Room 


fea a 
plezom 
| 






































— - 62 Total Wheel Base 
Sine ‘I yenath Ove: Overt 


LUT 14 



























Minin 

















SUGGESTED ARRANGEMENT OF STEAM MOTOR CAR. 
ROCK ISLAND COMPANY. 


crew, together with the general expenses of running such a 
train, are out of all proportion to the receipts. Better ser- 
vice, also, can often be rendered by one car frequently run 
than by a train making one or two trips a day. 

The construction of these motor cars has usually consisted 
of a passenger car body with seats for about fifty passengers, 
one end being partitioned off to contain the boiler. A spe- 
cially designed truck, carrying a vertical boiler and provided 
with horizontal steam cylinders, furnishes the motive power. 
Owins to the insufficient steaming capacity of the boiler, their 
development and use has not been as successful as might have 
been -xpected, nor has their introduction been as rapid. The 
limitctions of vertical boilers within the height and space 
availible ig such that the cars have been very much handi- 
cappe'! with an insufficient steam supply. Even when fired in 
the best manner, it has been difficult to generate steam enough 
to supply the engines when working at maximum power. The 


have been built as follows: 

First—Steam. 

Second—Gasoline or oil engines in connection with direct 
coupled electrical generators and electric motors on the wheels. 
The arrangement of the motors, controllers, etc., is similar 
to the usual electrical street car method. 

Third—Gasoline or oil engines with mechanical drive, op- 
erated by gearing and friction clutches. 

While the use of gasoline provides some attractive features, 
being self-contained and not requiring any particular attention 
from the engineer except lubrication, the construction of these 
engines requires running at high speeds with a variation of 
not more than 40 per cent. or 50 per cent. Thus, in order to 
control the power and connect it to the wheels so that start- 
ing can be effected with smoothness and power, requires a 
large outlay for electrical or mechanical appliances. If con- 
trolled electrically, it requires a generator, two motors on the 
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COMPARISON. > 
StzamM Moror Cars. 

umber @erereeveeeeee eeeeeeeesereees 4611 ereee eve Proposed 
oe eeeeve eeeeveene eeeeeveee eeoeeo ge N. B. R. R. Erie eeeeeaenee 

odes ° ecccccesccce cask ssovee Ky A ins. + tos ins. oo oe ins, 

ht on- drivers .......-+. eeececes eecccccece 70,000 ° ” 
Weleht OM tFUck ..cccccee sbehs sep shed ode e's 45,000 39,000 F 15,000 
Weight on trailer He cbWevsseseceees'ss Savece’ a sccceee “eh B 40,000 
Welent, tot DEE he dina do pe 6b 0.9 00:4: 400\6-0 0 6 0 00 0-0.6'6-00% 115,000 ; 114,000 129,000 
Wheel CUNT. co keccdoteivecdoectscceecs 8 ft. ft. 8 ft. 
Wheel ae total engine no ae eh ee ee oo a ee eae seis 62 ft. 
ee OE co tcc esses | peesebewe 8. 1s Le omeneee ececcese 
Cylinders, diameter ana erry eee eo 12 ins. x 16 ins. 10% ins. x 16 ins. 12 ins. x 16 ins. 
Cylinders, spread ....ccccccccscccsscceccesecece 78 ins. 78 ins. 78 ins. 
Driving wheels, diameter .......-.eceeeceeceees 42 ins. 42 ins. 42 ins. 
Driving wheel centers, diameter ........-.5e++e0- 86 ins. 36 ins. 36 ins. 
Driving wheel centers, material .......6..+++e+- Cast iron. Steeled iron Cast steel : 
Driving Journals ....ccccscvcccccccscccccccces 7% ins. x 9 ins. 7% ins. x 9 ins. 1% ins. x 9 ins. 
Trailing wheels, agape PML ESEDLEMM UCAS SES: URE PRMERELO a oO wa ORS wea eb 6) hepa, “6-825 Dae 
PPMMEIR. SOUTEBIE ccc ccpecvcccccceccccnscvecece eee ee Ag ee ee MT Oe ie” ey | oy ee 
SE EE SED wainccccceccccnennccecses -ceenesdc. -° >. \\ essences 28 ins. 
Engine —_ GOUTNAIS .ccccccescoccece Tree ee SR ORL Be ee hee 5 ins. x Rd ins. 
Frames, width ....... Tes nse cece cdeectesscsue 8% ins 3% ins 8-14 in 
Boller, t7PO cccvccccccmcccccccccccccccvcccces Upright Upright Tevinentsl with return tubes 
Boiler, Pee oO. D. first TOE ko ci cwoveeeesces 52 ins. 53% ins 60=% ins. 
RR URED. pac wesccctcccepecsccesccecscee 200 Ibs. 200 Ibs. 180 Ibs. 
Firebox, length and width ........eeseeeccceece 453% ins. diam 45 ins. diam 48 3-16 — x 48% ins. 
” Tubes, number of and diameter...........eeee0. 318-1% 318 %4-in 397=1% ins, 

TPUDOE, SRIOMMOOS csc ce cccccccccccccccccceces No. 13 No. 13 No. 1 
i. eco leek b 6 0s60 shee sen epev ee 4 ft. 8% ins. 4 ft. 8% ins. 7 ft. 6 ins. 
es SR, SNE oo ccs cc dccecevebeseces 489.6 sq. ft. 489.6 sq. ft. 875 sq. ft. 
ee CO. fc 5b cccedccesseese  seaspeeee. ~ 6. (. ™ . |)" eeemhmews 350 sq. ft. 
PROMI GUTEROD, BTODOK. cc cccccccccoccccccccccs 49.6 sq. ft. 49.6 sq. ft. 75 sq. ft 
SE NEED, WOEME ce ccccccccnccccccesccces 529.2 sq. ft. 539.2 sq. ft. 950 sq. ft 
IN “3 Din wine oie Wh 00's 0 4.0.0:0's 0.0 6.001064 0:0 00 11.23 sq. ft 11.23 sq ft. 16.7 sq. ft 
I IND, a6 so 515 $60.09 640656500000 000008 9,300 7,150 8,390 
PTE csp ccies cUSeccccctescosevece 7.52 10.4 8.82 
ah Gbi a's e'e'b0'06.055 6b 06000 dbies os 2 cylindrical 2 cylindrical 2 cylindrical 
ny  c.aseccchssoetcesecceveecs 1,400 gal. 1,400 gal. 1,400 gal. 
PE EE EE oc cdvacviesdicsecbesespoceee 1 ton coke 1 ton 1 ton 








wheels and the usual arrangement of wiring, switches and 
controlling apparatus. It also involves the use of compressed 
air to start the engines. It is extremely questionable whether 
a gasoline-electric device of this kind would pay, unless gaso- 
line could be obtained at an extremely low price or that coal 
could not be obtained except at a very high figure. The same 
argument is true of gasoline or oil engines with mechanical 
drive. 

In reviewing this whole subject we are strongly of the 
opinion that a steam-driven composite car, with a large, prop- 
erly constructed boiler (preferably horizontal), having suffi- 
cient steaming capacity and using fuel for oil, is the best 
solution of the problem. If the valves controlling the ad- 
mission of oil and air were arranged very conveniently for the 
engineer, it would take but a small part of his time to control 
and maintain the steam pressure. 

A preliminary design of such a car is shown. This car has 
a seating capacity of fifty passengers and a small baggage 
room. The steam connections between the boiler and engine 
are made with flexible ball joints. Such ball joints can be 
made in a satisfactory manner, and be guaranteed to give 
practically no trouble. 

As fuel oil is abundant in different points in Kansas, Texas, 
etc.. reached by the Rock Island System, it would seem to be 
peculiarly fire’ for service on that road. The application of 
superheating pipes to the boiler should also be considered, as 
a large saving can be effected by their use, in water and fuel. 

{ustrations and descriptions of a number of composite 
motor cars built at home and abroad are included in the re- 
port as follows: 


Motive Total 

Railroad. Country Power. Fuel Weight 

New England R. R. ..U. §. A. Steam Coke 115,000 
Erie RR. ..... eooee U. 8. A. Steam Coke 114,000 
IES 05's 410 9'0-00 0s . & A. Steam Oil 129,000 
Great Western ms .. England Steam Coal conten 
a ® Vale Ry. . ..Mngland Steam Coal ieddas 
Ss. W. & L. B. & s. C.. England Steam SN sh eins 
North Bastern ....... England Mot. & Elec Petrol. ~ 73,400 
Paris-Orleans Ry. .France Steam .. Saas 
ey se OO, 0 o's es US. A Gaso.-elec Gasoline alee 
SY PR ree. England Steam Coal 53,760 


Motor Coaches Used by the Taff Vale Railway Between Car- 
diff and Penarth.—‘These find much favor with the Taff Vale 
Company, who are about to construct six more motor coaches, 
propelled by steam, practically uniform with the one now 
running between Cardiff and Penarth. The dimensions of 
this motor coach are: Length over all, 58 ft. 9 ins,; width, 8 
ft. 6 ins.; length of first-class compartment (seating capacity, 
12), 8 ft. 11 ins.; length of third-class compartment (seating 


capacity, 40), 26 ft. 114 ins. The first-class compartment seats 
are placed longitudinally and face each other; the third- 
class the seats are transverse, seating two passengers on each 
side. A central gangway runs throughout. There is no sec- 
ond-class, the seating capacity of the third-class being appar- 
ently designed to meet both classes. Though the running of 
this steam coach between Cardiff and Penarth has attracted 
public interest and support, it cannot yet be hailed as the 
forerunner of the establishment of this means of transit in 
other directions, until the economy of working for it has been 
proved by experience. This consideration has undoubtedly 
been the moving power which has dictated the policy of the 
Taff Vale Company in introducing these steam motor coaches, ° 
apart from any hoped-for permanent stimulation of traffic 
that might be the reward of their enterprise. The cost of 
running them is said to be one-third that of running a train 
and four carriages, drawn by an engine of the type in ordin- 
ary use which they are intended to displace on that railway. 
In supporting this estimate we specifically show below cost 
running (1) a motor coach per train mile and (2) an engine 
and four coaches per train mile, respectively, namely: 


Motor coach Engine and four car- 
cost per riages cost per train 


train mile. mile. 
RUNNING. d, d, 
Engine coal ............ 1.36 ; 3.03 
oo, ee rr eee 12 .86 
Oil and other stores..... 19 46 
er eee 07 83 
Steam a MO. aseues -09 -10 
Roe, ree -03 -08 
Carriage lighting ....... eS -82 
Carriage cleaning ....... 10 -55 
Ce) Srieath wie eda aia a's 68:0 01 .05 
REPAIRS, RENEWALS. 
DN. “kates ows seus a .95 3.48 
| MO Sere E TT ere 51 2.75 
WAGES 
RINE... 5 cic oso 0es ‘S S5e 1.96 
eer rrr eee -56 1.45 





(10.96 cts.) 5.48 14.92 (29.84 cts.) 
(Extract from the ‘Railway Age,” March 11th, 1904.) 


Motor Electric Cars, Northeastern Railway.—Blectric cars 
for the Northeastern Railway of England, 52 ft. long, seating 
52 passengers, are driven by a four-cylinder petrol engine 
built by Wolseley Tool & Motor Car Company of Adderly Park, 
Birmingham, England, with a rating of 80 brake h.p. a‘ 420 
r.p.m. This drives a compound wound separately excite: dy- 
namo rated at 55 k.w., which supplies current to two 5) h.D. 
tramway motors mounted on the front truck of the car. Th 
motor has cylinders 8% x 10 stroke. Consumption of gasoline. 
0.78 pints per h.p. at full load. 
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Gasoline Electric Car Built by the C., B. & Q. Railway.— 
This car is driven with a 225-h.p. 3-crank engine coupled direct 
to a Crocker-Wheeler multi-polar generator mounted on the 
same bed plate. This car is made with a steel channel frame 
about 32 ft. long over the bumpers. The driving truck is a 
Peckham 4-wheel street car truck with 32-in. wheels directly 
under the engine, but on the other end of the car is a pair of 
trailing wheels working in a pedestal so that the car is car- 
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ROLLED STEEL CAR WHEELS, 





“Rolled-Steel Car Wheels” was the title of a paper by Mr. 


. S. M. Vauclain, recorded in the Journal of the Franklin Insti- 


tute for February, 1905. 


The author first paid tribute to the cast iron wheel, which _ 


had done satisfactory service, but is now taxed beyond its 


limits because of increased wheel loads, it being impossible 








Table 1.—Cost of Operating 300 Horse Power Motor Car. : . 
ae of fuel————, 
Per day: 
Cost of fuel. Lbs. or e Additional 

pints “ Cost H.p. Per. 
Type of car Per gal. Per pint perh.p. per h.p. hrs. per While wahtng 1,000 h.p. 

orton. or lb. hr. hr. day. running. steam. hrs, 
GaSOlEN® sccccciccseccdecasiectdéudseeserees Ptdbhacdaces - $0.12 *1.5 1. 1.5 cts. 1,500 $22.50 $22.50 $15.00 
Steam car with simple engines; oil fuel ..... YS wr o: Aaa .32 72.8 .89 1,500 13.35 dom 7 9.80 
Steam car, compound engines, superheated steam, oi] fuel... .024 7-32 2.1 -67 1,500 10.05 as 2 7.33 
Steam car, simple engines, coal fuel ......cccececcceceeees 2.15 f-1075 74. 043 1,500 6.45 ‘ ise 5.33 
Steam car, compound erfgines, superheated steam, coal fuel... 2.15 7-1075 +3. .032 1,500 4.83 (38%) 4.03 





*Pints. Pounds. Running 100 miles a day. Average horse power 
ried on three pairs of wheels. The 4-wheel truck is supplied 
with two 125-h.p. street car motors. The engine, controller, 
air tanks, etc., occupy all but 11 ft. of the car, the remaining 
space of 15 ft. being used for carrying mail. The intention is 
to carry passengers in a trailing passenger car. A tank con- 
taining 300 gallons of gasoline is located underneath the car. 
The engine is started by means of compressed air, twe tanks 
of which are provided, standing vertically on either end of the 
car inside the cab. The motor is supplied with an electrica! 


Table 2.—Saving in Operation of Motor Car and Two Car Train with 
Locomotive. 


Approximate cost: 























PORRGEEE GOED 6.oc é.c6 Gee hes ceeds ceccccdsicccseeyeedceses $5,000 
Baggage, mail and eCXpresS CATS .....cseesccccsccscsesece 5,000 
TBSUG GRE GONE kc ci ccc rtdidececcveccsaceadoocceese 7,000 
$17,000 
MOtoP CBP cccccccccccceccccccsueveccescsesessceocences 12,000 
Do, Re habe ee rare eee Pr Tore iy eee re Core $5,000 
Weight of train: 
POSSONMOEE GEE  ccccweccceicticdaccoccceccseseseneseseee 35 tons, 
DOGGEED GOP ccc cv cciwecdecedvcestdcveceneaceotarees op 
Ee GN CONN bo ad 6 kc cciw ised ctcewecvdsecwenseetead — 
m0 CO 
Welee 00 Che GOP i dic he cic cctwer et uctdidacadéctanies 65 “ 
i. |. EPCS TEPUPTTEETETE TTT OC TEPETI RICE ee 
Cost per day for wages: 
Train. Motor car 
OG gcsiGdeceitiecececsies tbawecveces $3.50 $3.50 
a, OPT eee eT eye eee ee er 2.25 2.25 
COMMGGISR ic ec i cecscetwercccescncetecsctece 3.50 3.50 
BROMINE 6 ei ceric see dasccnedaweeredeager 2.00 —- 
HOG, én Gis bcutcnwoessudbeaueenevanes 2.50 $9.25 
$13.75 
AGG Dem TR, Ths, ONRGs. co saic ccccccdwusdcccndees e 8.00 
: 16.75 
Add interest on $5,000 at 6% ........eceeeee 1.00 
$17.55 
Cost of opévation Of train per Gay ccc ccc ccecctecdvccsccces $17.55 
Cost of operation of motor car per day. ......cccccscvccccees 9.25 
$8.30 
Savings th Wied Par GO hb ian di akc ec rede Seen teehee tb dscens 5.00 
Total saving per day in operation of motor car ............. $13.30 
C.pitalized at 5% 13.30 X 360 = $95,760. 
0.05 


ai’ compressor similar to that used on heavy street cars. The 
eu cine is designed to run continuously at 325 r.p.m. The con- 
trolling apparatus, valves, etc., are placed in one end of the 
cay Only, the intention being to turn the car around at each 
enc of the run. 

The report presents the cost of operating a 300-h.p. motor 
ca" and also a statement showing the saving in operation of a 
mo.or car over that of a locomotive with a two-car train. 
These are presented in Tables 1.and 2. 
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assumed to be 150. Weight of oil, 744. Ibs. = 


1 gallon. =i | 


to increase the weight of the wheel in proportion to the loads. 
Brittleness of the flange, inability to resist the heating effect 
of the brake shoes, shelly treads and internal stresses in the 
castings had created a field for a wheel which would be free 
from these objections. The high-priced, steel-tired wheels 
which have been used under passenger equipment are con- 
sidered too expensive for freight equipment. An “aching 
void” was left between the two. A safe, durable and cheaper 
wheel was wanted. D 


For making such a wheel long ingots were necessary. The 
process of manufacture was simple; a long upper section of 
the ingot must be discarded, the lower sections cut and pressed 
into blanks under a 5,000-ton hydraulic press, the blanks then 
rolled into wheels by special machinery, which would properly 
“work” the tire portion. The process of the Standard Steel 
Works was described. Tables of analyses and physical tests 
showed remarkable uniformity of the product. Drop tests of 
these wheels showed that 13 blows of a 2,240-lb. weight, 8 of 
which were from a height of 30 ft., were required to break 
a 36-in. wheel. Another wheel received 17 blows, of which 
9 blows were at 25 ft., to break the wheel when struck on the 
top, in running position. Thermal tests were also fully met 
by these wheels. 

Mr. Vauclain presented the following commercial comparison 
of steel and cast iron wheels: 


SOLID ROLLED WHEELS. 
> 








Cask: of: gale GR See WO 6 65 ois occ ccantecendceuaesecuus $54.00 

CO ne SUIS bc. 6 6 dc cacddacéctendtoschetesaiaun 2.40 

Cost of four. removals and applications ............eee0% eeeds 2.40 

: $58.80 

TORE EI - CON Sb w Cau Fee cctcwsécdedecscuctavctawecead ° 8.75 

Wee GO Givin tials i 0s Ge Sin duc ebecscctviiecdeunneens . +. $50.05 
Mileage, 350, 600. ; : 


Cost per 10, 000 wheel miles, $1.43. 
CHILLED-IRON WHEELS. 
First cost of pair of chilled-iron wheels .........ccccsccececs $18.00 
Cost of boring and mounting 








MET CUTUTT Te ee Pee 80 

errr ere ee 60 

$19.40 

Ts CUED: WHDGE a hai bdk e hic cddnd Coden tadieescwneeen 5.80 

Ree GONE og on cds Shae nc0é scme tad dh eaae nue rere «+ 13.60 
Mileage, 80,000. x 


Cost per 10,000 wheel miles, $1.70. 


It is usual for the railroads to determine the average cost 
of wheels by dividing the total yearly cost by wheel mileage 
made during the year. The statistics vary from 1.65 to 1.78, 
the average closely checking the foregoing estimate. 

The natural field for the rolled wheel, according to Mr. 


Vauclain, is: (1) The severe servicé of engine and tender 
trucks, in which steel-tired wheels are now exclusively used. 


(2) Passenger car equipment, in which the element of safety _ 


plays an important part. (3) Heavy freight car equipment, 


for which the chilled-iron wheel has proved inadequate. 


i 
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AN- ECONOMICAL POWER PLANT. 





A coal consumption as low as 1.7 lbs. per kilowatt hour un- 
der favorable conditions, and an average coal consumption of 
2.25 Ibs. per kilowatt hour for a period of three months, dur- 
ing which the load factor wag .55 and the heat value of the 
coal used was about 13,500 B. T. U., is, indeed, a remarkable 
showing, and indicates that the gas engine and the methods 
of producing gas for its use have become developed to such an 
extent as to make it a formidable competitor of the steam en- 
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as made by the Loomis-Pettibone process of the Power and 
Mining Machinery Company, is used. The engines are start- 
ed by compressed air at 100 pounds pressure, which is fur- 
nished by a two-cylinder Rand, 6 by 6-in., compressor, driven 
by a 10-h.p. Westinghouse motor. One of these engines may 
be started and the full load thrown on it in less than a min- 
ute and a half. They can also be easily stopped at the start- 
ing point, which is just off the centre. 

The ignition outfit consists of the standard Westinghouse 
spark coils, operated by a Diehl motor-generator and Gould 














FIG. 1—GAS ENGINE POWER HOUSE TO THE RIGHT, WITH RESERVOIR IN THE FOREGROUND. 


gine. These results were obtained at the 705 h.p. gas engine 
power plant, which furnishes power and light for the malle- 
able iron and the new steel plants of the Gould Coupler Com- 
pany and also for the Gould Storage Battery Company’s plant 
at Depew, N. Y. This power plant has been in operation for 
several months, and while figures are not yet available as to 
the cost of operation, indications are that it will be less than 
for a steam power plant of the same size. 

Three 3-cylinder, 19 by 22 ins., Westinghouse 4-cycle, 235- 
h.p. vertical type gas engines operate direct connected 150- 
k.w., 250-volt direct current Westinghouse generators. The 
engines are guaranteed for 260 brake h.p., using gas with a 
heat value of 125 B. T. U. Ordinarily, two of the engines are 
sufficient to carry the load, but it is frequently necessary to 
use all three of them. A mixture of water and producer gas, 


storage batteries. Jacket water for the engine is pumped from 
the reservoir, shown in the foreground of Fig. 1, by Worthing- 
ton turbine pumps. The gas engines, switchboard, ignition out- 
fit, air compressor and air reservoirs are in a steel frame brick 
structure, inside dimensions 45 by 61 ft., with one end con- 
structed with a view to future extension. This is equipped 
with a 10-ton hand traveling crane, the runways of which are 
24 ft. above the floor. The pumps are in the basement of the 
building. 

The arrangement of the apparatus in the gas producer plant 
is shown in Fig. 3. This consists of three gas generators, a 
boiler, wet scrubber, dry scrubber and exhauster. The gas 
holder, with a capacity of 15,000 cubic ft., is about half-way 
between the producer plant and engine room. The diagram 
in Fig. 4 illustrates the operation of a Loomis-Pettibone gas 
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producer. The water gas and the producer gas, at the Gould 
plant, are conveyed to the same holder and mixed, instead of 
being kept separate, as shown in this diagram. In starting 
fires in the generators a layer of coke is put in and ignited 
at the top, the exhauster creating a downward draft. When 
this fuel is ignited bituminous coal is charged at intervals, 


<a, 





FIG. 2.—INTERIOR OF ENGINE ROOM, SHOWING WESTINGHOUSE GAS ENGINES AND DIRECT CONNECTED ELECTRIC GENERATORS, 


as needed, through the feed door in the top of the generator. 
Air is admitted through the same door, and by means of the 
exhauster is drawn down through the fresh charge of coal! 
and the hot fuel bed. The resultant producer gas is drawn 
down through the grates and ash pits of generators 1 and 2, 
valves A and B, up through the vertical boiler 3, and then 
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rig, 3.—ARRANGEMENT OF THE GAS PRODUCER APPARATUS. 


through the wet and dry scrubber and*exhauster to the gas 
holder. When the exhauster has brought the fuel up to in- 
ca:.descence the charging doors, E and F, are closed, and the 
va' ve B. is lowered. Steam is then turned on into the ash pit 
of zenerator 2, and in passing through the incandescent coal 
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is decomposed, forming water gas. From generator 2 the gas 
passes through the connecting pipe shown near the top of 
the generators, and. down through generator 1, through the 
valve A, up through the boiler and thence, after being washed 
and cleaned in the scrubbers, to the holder. The process of 
making producer and- water gas is alternated. In the next 
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run of water gas the steam would be introduced into the ash 
pit of generator 1 and the gas would pass down through gen- 
erator 2. At Depew the proper mixture for the engines is 
obtained by making producer gas for 15 minutes and water 
gas for one minute. As all the gas is made to pass througa the 
fire, the tarry matter is converted into fixed gases. The per- 
centage of condensable water vapor is very small. 

The reservoir, which has a capacity of 1,000,000 gals., is 
divided into two separate parts, one for the gas engine jackets 
and the other for the wet scrubber in the producer plant. It 
is 10 ft. deep, and is supplied by rain water from the roof 
of the steel plant. The fresh water flows into that part which 
is used for jacket water, and which must be kept as pure as 
possible. This overflows into the part used for the wet scrub- 
ber, and which is maintained at a slightly lower level, and 
must not be mixed with that used for the jackets, as it soon 
becomes dirty. 

We are indebted for this information to Mr. F. P. Huntley, 
secretary of the Gould Coupler Company. 





MANGANESE STEEL RAILS,. BOSTON ELEVATED.—..u:5 road, be- 
cause of serious wear of rails on its extraordinary curves, has 
put down a number of manganese steel rails which are cast 
because they cannot be rolled. The results thus far, according 
to the Railroad Gazette, are very satisfactory. These rails 
cost $5 per foot, while Bessemer rails cost but 38 cents. The 
difference in durability is considered to more than balance the 
increased cost. 





- Simpton TunneLt.—This famous and difficult work, which 
began in August, 1898, has been connected, and within a few 
months will be in service for a single line of rails. When the 
traffic reaches $16,000 per mile annually the second tunnel will 
be completed by the Swiss Government. The Alpine tunnels 
are listed in Engineering as follows: 


Progress Cost 
Date of Length, per day, Lineal 
Opening. Miles. Lineal Yards. Yard. 
Mit; Che 255 nicsess 1871 7% 2.5 $1,130 
St. Gothard ........ 1881 914 6.01 715 
API 5 es apie 1883 614 9.07 540 


Simplon’ ...462 ies 1905 12% 9 540 
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INTERNAL COMBUSTION ENGINES. 





There is no reason why the remarkably low average coal 
consumption per k.w. hour at the gas engine power plant, de- 
scribed on another page of this issue, could not be duplicated 
if similar plants were installed to furnish power for railroad 
repair shops. Its operation is, if anything, more simple than 
that of a steam plant. The gas engine and the methods of 
producing gas for its usa are beyond the experimental stage 
and are thoroughly reliable. It is interesting to note in this 
connection that the preliminary report of the United States 
Geological Survey on the coal-testing plant at the Exposition 
shows that for comparative tests of 14 different bituminous 
coals one ton used in a gas producer plant developed as much 
power on a commercial scale as 2% tons of the same coal 
used in an ordinary steam plant. The importance of this 
question merits the careful study of those contemplating the 
construction of new power plants. 





ELECTRIC TRACTION FOR STEAM ROADS. 





The trend of the discussion on this subject at the March 
meeting of the New York Railroad Club indicated that there 
was still much uncertainty as to how far the single phase al- 
ternating current system will displace the direct current sys- 
tem for this work, because of the pulsating torque of the A. 
C. motor and the relative lower euiciency and higher first cost 
and also the fact that the apparent resistance of the trolley 
and track is from one-half to twice as great for the alternat- 
ing current as for the direct current. Much depenas upon the 
practical experience to be gained from the single-phase alter- 
nating-current systems now in use and about to be installed. 
Apparently, steam roads will adopt electric traction, not be- 
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] he 
cause of economy in operation, but because of other advan- 
tages to be gained by its use. While improvements will un- 
doubtedly be made in the electric motors much progress wil! 
also be made in the next few years toward makuuz ...e steam 
locomotive more economical. Most of the speakers favored the 
use of the third rail in preference to the overhead trolley. The 
speakers were very cautious in their prophecies concerning 
the substitution of electric traction on steam roads. 





WEARING-OUT POLICY FOR SHOP MACHINERY. 





It is one thing to abuse shop tools and quite another thing 
to use them up quickly in legitimate work. The writer recent- 
ly heard a general foreman scold a machine hand severely for 
damaging a tap, which, in his anxiety to turn his work out 
quickly, was injured in the machine. This brought to light the 
fact that in that shop a rule is in force requiring a broken too! 
to be taken to the general foreman and a satisfactory explana- 
tion given before another tool can be issued to the offender. 
Such a rule as this may work harm rather than good, and it is 
a& question whether it is advisable to lay such stress on the 
breakage of small tools when in legitimate service, for the 
reason that men may easily be led thereby to nurse the ma- 
chines and the tool equipment at the expense of the output. 
If a good system is in force it is not likely that machine oper- 
ators will wilfully break their tools and as a general proposi- 
tion it would be advisable to break a good many, if thereby 
a sharp pace may be gained in the shop. Of course, wanton 
destruction should be guarded against. 

No one nowadays thinks of nursing a locomotive at the ex- 
pense of its output, but it is considered a great. mistake to en- 
courage men to take such care of the machine as to limit the 
work done. Within reasonable limits the policy in a railroad 
shop to-day should be to wear out the tools and machinery in 
an effort to get the proper value out of them day by day. As 
to machine tools it would seem to be an excellent policy to fix 
on a certain period of years as the maximum life of the tools 
and to push them to the utmost to accomplish their life work in 
that time. Instead of giving an honored place to antiquated 
machinery, in an otherwise modern railroad shop, these tools 
should at the proper time give place to new ones, providing 
improvements in that particular line of machinery justify the 
change. A general adoption of such a policy would lead to a 
business-like plan of providing for depreciation, as is suggested 
in the admirable paper by Mr. M. K. Barnum, which appears 
in this issue. 





LIGHT MOTOR CAR UNITS. 





A correspondent recently asked for information concerning 
the development of motor cars for relatively light service on 
branch lines, and was surprised to find that so little had been 
done in this country. His letter closed as follows: 

“It seems to me very curious that a field which presents such 
possibilities has been left undeveloped so long.” 

In Europe the development has been much greater, although 
electric line competition has been less serious there than here. 
Careful attention to this problem cannot be longer delayed in 
this country, and substantial developments are to be forth- 
coming in the immediate future. These light units are only 
to be considered as a bridge across the gap between steam and 
electric traction, and for this reason may be considered as 2 
makeshift and not a permanent development. The problem, 
nevertheless, is exceedingly important and attractive. We 
cannot, under our conditions, follow present foreign prac- 
tice, but must develop our own. Internal combustion mciors 
present favorable arguments for adoption, but opinion is di- 
vided as to whether, after all, steam is not the only. satisfac 
tory power for this purpose. If so, the line to be drawn be 
tween a light steam locomotive and the self-contained unit ‘s 4 
difficult one to draw. The report of the Power Committe« of 
the Rock Island System on this subject is one of the most 
important recent documents relating to it, and this appears 
elsewhere fn this issue, 
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Unless a steam boiler of high capacity for its weight is de 
veloped, it will be difficult to use steam because of boiler lim- 
itations. In this connection the flash boiler has interesting 
possibilities and it is now receiving attention from engineers 
who have been associated with the greatest developments of 
power for railroad transportation. 

Gasoline engines are being tried with fair promise of suc- 
cess, but kerosine engines are considered seriously for the 
next step in development because of the superior safety of the 
heavier oil. This is an important factor. 

The demand for light units has appeared in proportion 
sufficient to merit the attention of the ablest engineers, and 
this in itself is sufficient assurances that it will soon be met. 





LOCOMOTIVE TESTING PLANT. 


PENNSYLVANIA RAILROAD, 


This plant was designed and built with a view of permanent 
installation at Altoona, after the close of the World’s Fair at 
St. Louis. While accessories may be changed, the plant itself 
is to be erected again, probably without. important changes. 


Its original construction was rapid, and the design provided © 


for gauges permitting the work to progress simultaneously 
at Altoona, where many of the details were made, and at Phila- 
delphia, where the dynamometer and main bearings were 
built in different establishments. The plant was not assembled 
before its erection at St. Louis. Fig. 1 presents a side eleva- 
tion as arranged at St. Louis, and Fig. 2 is an end view. 
Upon a very large concrete foundation (Fig: 1), gradually 
increasing in depth toward the rear and deepest under the 
dynamometer, two cast iron bed plates were placed. These 
were slotted to receive the bolts for the pedestals of the carry- 
ing wheels, rendering them adjustable for locomotives of vary- 
ing wheel bases, varying number of wheels and different wheel 
spacing. A set of 5 pairs of supporting wheels were 50 in. in 
diameter and another of three pairs of 72-in. wheels were pro- 
vided, the smaller ones being for freight and the larger for 
passenger locomotives. Each set of:carrying wheels had a cor- 
responding set of pedestals fitted with very large, carefully de- 
signed bearings, haying provision for water circulation to in- 
sure cool running. An exceedingly important part of the plant, 
which cannot be properly illustrated, was the arrangement 
of moveable track at the front end of the engine, which was 
adjusted longitudinally to suit any engine to be put upon the 
plant. This telescopic track was successful in every way and 
contributed largely to the satisfactory handling of the plant. 
Fig. 4 shows in section one of the long I beams extending the 
full length of the plant. After the supporting wheels are 
spaced and trammed, these beams are. bolted to the inside faces 
of the supporting wheels and. the flanges of the drivers of the 
locomotive ru, in the groove in the rail which is bolted to the 
I beams. The drivers rise slightly on their treads as they 
pass over the carrying wheels, and‘ finally stop when each 
driver is resting upon its wheel. The I beams are then taken 
away from the carrying wheels; the truck is supported on the 
structure shown in Fig. 5, and the locomotive is ready for 
attachment to the dynamometer. 
Fig. 4 also shows the tire of the carrying wheel in section, 
with the inélined groove, cut out, to throw oil from the outer 
dge of the tire; away from the locomotive tire, in case oil 
sets upon the supporting wheels. Fig. 4 also shows the tire 
etaining ring which, with the shoulder on thé wheel center, 
\olds both ways. One of the supporting wheels, the bearing 
nd the brake are shown in Fig. 6, and the construction of the 
‘rake and the end of the supporting axle are shown in Fig. 3. 
The sectional views indicate the method of removing the brake 
‘vom the taper fit at the end of the axle. A nut forces the 
‘rake on the shaft and another forces it off. It also shows the 
centrifugal oil grooves at the brakes. The Alden brakes con- 


ist of outer casings held from reyolving at R, R. Discs D. 
tached. to the hub, revolve insida the casing when the sup- 
orting wheels. are turned. Against these discs copper plates, 
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age to the foundation secure. 
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C C, attached to the casing bear with hydraulic pressure and 
‘cause the désired resistance -by friction. upon both sides of 
the discs. The discs have radial grooves” and lubrication. is 
provided to avoid heating and seizingy The spaces marked W 
contain circulating water under pressure, causing the plates 
to bear heavily against the discs. . By varying this water pres- 
sure the speed of the locomotive is under practically perfect 
control. «1t is\varied by throttling the outflowing water, this 
circulation : ving to carry away the heat resulting from the 
friction. ' mit dises dre oiled from‘a large supply at the center 
of the casing, on éach side, and oil is carried to the outside of 
the casing by centrifugal force, being discharged upon each 
side at the top. It therefore circulates when the plant is run- 
A smoke jack removed the smoke and gases from the stack 
through ,the-roof of the building. This was made adjustable 
and telescopic. It also provided for, the retention and mea- 
surement of the cinders. 

‘An adjustable drawbar connected the locomotive to the dyna- 
mometer. It was found necessary to: provide dash pots to con- 
trol the vibration of the drawbar, and these are clearly shown 
in Fig. 7.. In order to avoid introducing errors into the mea- 
surements, these“dash pot rods were attached to the locomo- 
tive and to the dynamometer housing by universal joints with 
carefully designéd and constructed adjustments, which also 
permitted the attachments to be easily, applied and removed. 
The dash pots contain oil supplied from founts and their re- 
sistance to motion was adjustable by means of valves in the 
casings. °.Thé dash pots are in the form of double discs ground 
to fit their cylinders with about 0.001 in. clearance. These 
are arranged’so that.only a static head of oil comes upon the 
stuffing boxes. : , 

A very large housing provides for the 80,000-lb.. Emery dyna- 
mometer, built by Messrs. Wm. Sellers & Company, Philadel- 
phia. This is a development of the Purdue dynamometer and 
that of the Pennsylvania Railroad dynamometer car, employing 
Emery flexure fulcrums, which were used in the Emery test- 
ing machines. These are well: adapted to carry large levers 
under heavy loads and yet introduce only negligible friction. 
The dynamometer is adjustable 12 ins. vertically by means of 
screws turned by a hand wheel, shown in Fig. 9. This ad- 
justment permits the height of the drawbar to vary from 30 
to 42 ins. above the rail level. . 

In the engravings, Fig. 9 shows a.side view, plan and end 
view of the dynamometer structure; the recording attach- 
ments being shown in Figs. 8, 10 and 14. The dynamometer 
housing: is very substantial, consisting of the castings A and 
B, with projections extending down into the concrete founda- 
tion. The dynamometer itself is placed between the abut- 
ments C, which are connected together by the heavy plates B. 
This structure must necessarily be very rigid, and the anchor- 
The drawbar connection is 
shown at the right of the side view in Fig. 9. The weight of 
the drawbar is taken upon two flexible, steel plates and it is 
held in alignment by flexible rods, which provide for its mo- 
tion. without friction. A ball and socket joint permits the 
drawbatr toi accommodate itself to slight motion of the engine 
without bending the connection. ‘The, dynamometer itself is so 
compact as to render a description from working drawings 
impossible. Fig. 13 shows the principal parts arranged for 
purposes of explanation. This view shows the levers, with 
their Emery fulcrums.. To support, the-weight of the levers 
and prevent both horizontal and vertical stresses, which would 
cause errors in the measurements, the method of support 
shown in the sketch, Fig. 11, was adopted. 

Referring to Fig. 13, a pull upon thé drawbar is received 
upon the yoke B, moving it to the right. This is connected 
through thé fulerum plate to lever No. 1, fulcrumed at. its 
lower end at f:. Lever 1,tramsmits this force to lever No. 2 
through the piece Q, lever No. 2 being fulcrumed at fe. The 
spring V resists the movement of lever No. 2. The force from 
lever No. 1 4s also transmitted to the second lever No. 2 on the 
opposite side of the dynamometer: and its motion is resisted by 
the second sprmg V. The motiong of levers No. 2 are com- 
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FIG, 2.—END ELEVATION OF LOCOMOTIVE TESTING PLANT. 
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FIG. 10.—RECORDING TABLE. Fic. 11.—EMERY FULCRUM PLATES. 
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municated to the belt drum J at the bottom of the machine 
through the arms O, shown in the inverted plan view, from 
the center of the dynamometer in Fig. 13. Flexible steel 
bands N rotate the drum when the levers No. 2 are moved. 
The belt drum movement is communicated to the pen lever 
P by means of the tube H inside of which is the torsion rod I. 
The torsion rod is rigidly secured at L and it introduces addi- 
tional spring resistance into the dynamometer. The plate R 
at the top of the dynamometer furnishes connection between 
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FIG. 12.—TYPICAL DYNAMOMETER RECORD. 
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the levers No. 2, and by means of this system of levers either 
a pull or a push upon the drawbar rotates the pen lever P 
after meeting the spring resistance already mentioned. The 
springs V are supplied in various capacities up to 80,000 
Ibs. With the 80,000-lb. springs the dynamometer records 10,- 
000 Ibs. per in., as measured from the datum line. The scale 
is 5,000 lbs. per in. with the 40,000-lb. springs and 2,000 lbs. 
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FIG. 14.—PEN ARM DASH POT. 
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FIG. 13.—DYNAMOMETER WEIGHING LEVERS. > 
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per in. with the 16,000-lb. springs. In these -measurements 
the drawbar movenient at the full capacity of the dynamometer 
is not more than 0.04 in. The recording mechanism increases 
this movement 200 times. 

The recording mechanism, Fig. 10, is brought to a table 
bracketed to the dynamometer. The pen lever, Fig. 8, carries 
at its left hand end a segment, which, by means of steel tapes, 
gives to the pen carriage a rectilinear motion, the other end 
of the pen arm being provided with a rotary dash pot, shown 
in Fig, 14. In the plan view the vanes Vm are shown. These 
are turned in the cylinder K, being rotated by the shaft S. 
Fixed vanes, Vf, project from the walls of the cylinder between 
the center of the dash pot, the dash pot being filled with oil. 
Small holes, h, permit the oil to pass freely from one side to 
the other of the moving vanes when they are open. By turn- 
ing the nut n at the-top of the dash pot the holes h are par- 
tially closed and the resistance is made adjustable. Fig. 14 
shows the ball bearings in the dash pot—in fact, all rotary mo- 
tions in the dynamometer are made on ball bearings. 

Fig. 10 shows the recording table with the datum pen, 5 
electric pens, distance pen and a traction recording pen. The 
table mechanism was most carefully designed to insure smooth 
and regular motion of thé paper, to reverse the direction of 
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the driving mechanism in order to keep the paper moving in 
the same direction on the reversal of the locomotive, and this 
entire mechanism is carefully arranged so that the paper may 
be replaced quickly. The drawbar record is automatically in- 
tegrated by the integrator shown in Fig. 10. The support for 
the moving paper under the integrator roller is a roller jour- 
naled under the table andthe integrator.roller.does not wear 
or cut the paper. A distance marking roller records every 
1,000 ft. of motion by automatic electric contacts. The re- 
cording apparatus merits a description by itself. The paper 
runs at the rate of 52.8 ins. per mile, giving a scale of 100 ft. 
to 1 in. Fig. 12 shows a sample record. A splined shait 
drives the drawing rollers of the mechanism. The paper passes 
from the bottom roller to the top of the table, along to the 
outer guide roller, then to a finely corrugated brass roller; 
then to a calendar roll covered with rubber, and finally to the 
upper drum, the speed of which is sufficiently fast for all con- 
ditions. This is arranged to slip upon its shaft to take care 
of varying diameters of the receiving roll. The corrugated 
roll referred to always maintains the same relation to the 
speed of the support wheels. 

This plant as installed at St. Louis was referred to in this 
journal on pages 29, 301, 365 and 400 of the volume of 1904. 








A PLAN FOR MAINTAINING RAILROAD REPAIR SHOP 
MACHINERY.* 





By M. K. BARNuM. 


If I were at the head of the mechanical department of a railroad 
and should be required to choose between an old shop fully equipped 
with strictly up-to-date machine tools and a new shop provided with 
traveling cranes and other similar modern appliances, but in which 
a lot of old tools were to be retained, I would unhesitatingly pre- 
fer the former as being the most efficient means of maintaining the 
rolling stock and the best investment of the railroad company’s 
money. 

There is one railroad whose shops a few years ago were full of 
worn-out and obsolete machinery, and in spite of large purchases 
of locomotives the conditions grew so bad that it was impossible 
to maintain the power in good working order; engine failures in- 
creased to three times the average on neighboring roads, and the 
train service became utterly demoralized. Finally an emergency 
existed, and as a last resort it was decided to buy some new ma- 
chinery. The obsolete tools wére replaced with up-to-date ma- 
chines and some additions made to the equipment of all the shops, 
which resulted in an increase of over 50 per cent. in the output 
of locomotives, and that with less than a 10 per cent. increase in 
shop payrolls. Engine failures were reduced by two-thirds, and 
a steady improvement was made each month in the condition of 
power. Another railroad company has an old locomotive erecting 
and machine shop containing only 21 pits, but this shop turns 
out with general repairs from 45 to 50 engines a month. When- 
ever any machine can be replaced with one which will earn 10 per 
cent. or more on the investment the old one is discarded, and this 
practice has necessitated throwing out upwards of $25,000 worth 
of old machinery within the last few years, but it has also re- 
sulted in a shop well supplied with up-to-date tools and with none 
that are really obsolete. This shop overhauls each month from 
2 to 244 locomotives on each pit, while most other railroad shops 
average about one a month to each pit. It is hardly necessary to 
add that the management is very progressive and efficient. The 
same policy is followed largely in all the shops of the road under 
consideration, and the average cost of repairs per locomotive last 
year was less than $1,600, while it ranged between $2,000 and 
$5,000 for most other roads. 

Some idea of the tenacity with which railroads cling to old ma- 
chinery may be obtained from the lists below, showing the age 
of all the shop tools owned by two roads, neither of which can be 
considered an exception to the general rule: 


7— A. B. C. R. R.—, x. Y. Z. R. R.~ 


No. of Per cent. No. of Per cent. 

Age of Tools. tools of whole. tools. of whole. 
Less than ten years old...... 517 33 193 24 
Ten to twenty years old...... 472 31 269 33 
Twenty to thirty years old.... 193 «2 113 1 
Thirty to forty years old..... 137 9 102 12 
Forty to fifty years old..... 15 1 12 1 
© known, but very old...... 211 14 125 15 
TOOKE : dW dims coe vases 1,545 100 814 100 





Paper read before the Western Ra ilway Club. 





Please note particularly that 36 per cent. of all the A B C 
road’s tools and 43 per cent. of the X Y Z road’s tools are over 
20 years old, while about one-sixth of the machines of each road 
are over 40 years old. 

After a new shop is built and equipped, most railroad companies 
seem to think it can be operated and maintain its efficiency indefi- 
nitely without renewals or additions of machinery, but after 15 or 
20 years they find the cost of work increasing and the shop output 
decreasing, and then they may wake up and place a big order for 
new machinery. One road recently bought nearly $200,000 worth 
of machine tools at one time for its old shops, but it would haye 
been much better policy to buy some machinery every year, as each 
machine could be selected with more care and the merits of the 
different makes and patterns of machines could be more carefully 
investigated, and those chosen which were best adapted to the 
particular work to be done. By this plan it would also be possible 
to more promptly equip new machines with the small tools and 
special devices for holding and doing work, which are so necessary 
to obtain the maximum output. 

Every railroad company should start a “Depreciation Fund” for 
maintaining the efficiency of its shop tools. Scme companies now 
have such a fund for replacing cars and locomotives which are 
wrecked or worn-out, but I know of none that makes such a provi- 
sion for its shop equipment. 

The tools in each shop should be inventoried and valued according 
to their age and condition. The inventory should show for each tool 
the following information : 

1. Location of the shop on the road. 2. Location of tool in shop 
—as tool room, boiler shop, etc. 3. Kind of tool and brief de- 
scription. 4. Weight of tool, approximately. 5. Name of maker. 
6. Date when made. 7. Present condition. 8. Original value. 9. 
Depreciated value—allowing 5 per cent depreciation per year until 
reduced to scrap value at %c. per lb., which would be the mini- 
mum value that should be placed on any machine. 

Some machines wear out or become unprofitable to operate much 
sooner than others, but I believe an allowance of 5 per cent. a year 
is conservative and will average about right for railroad shops. 

A table is submitted herewith giving the number and value of 
tools in six repair shops located on different roads. The names 
of the roads and location of shops are withheld for obvious 
reasons, bué these are all actual figures for existing sheps,;-which 
will afford a good idea as to the value of machinery in shops of 
different sizes; namely, those having a capacity for giving general 
repairs to 60, 120, 216, 300 and 600 locomotives per year, respec- 
tively. None of these shops is over 25 years old and some are 
quite recent, but all may be considered fairly well equipped with 
machinery in proportion-to the amount of work to be done. 

An annual appropriation of 5 per cent of the value of the machin- 
ery in each shop would practically renew it once in every twenty 
years and maintain it in a fair state of efficiency. 

I believe the most successful manufacturers figure on renewing 
their machinery oftener than this—once in 10 or 15 years, for 
manufacturers of tools, etc., and cotton mills once in 7 to 10 
years—but I do not think it necessary to renew railroad shop 
machinery quite so often. 
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——Shop A.—- ——Shop B——-  -~—-Shop C.—— 
No. of No. of No. of 
ITEMs— tools. Value. tools. Value. tools. Value. 
Machine shop ......... --» 30 $16,655 50 $56,573 122 $184,975 
Tin and pipe shop (in- 
cludes bench tools)..... 12 105 #11 400 48 383 
Boiler and tank shop (in- 
cludes furnaces, clamps, : 
os os a ah ate gs - 6 750 6 5,724 36 25,680 
Blacksmith shop (include 
hammers, etc., but not ‘ 
Sr eer Ny ae 1,200 5 3,746 15 14,350 
Planing mill -...... rp para None. © 24 10,154 83 12,681 
UE aig aitacs wp ek owes 49 $18,710 96 $76,597 254 $188,069 
Five per cent. of total.... .. 9 < “et 3,830 " 9,403 


—Shop D.— ——Shop E.—= —Shop F.— 
No. of N 


No. of 0. 0 o. of 
Value. tools.- Value. tools. Value. 


aig BBS +> baad 113 $99,043 160 $133,816 178 $196,400 


ITzEMs— 
Machine shop 








Tin and pipe shop (in- 

cludes bench tools)..... 20 2,700 42 630 55 850 
Boiler and tank shop (in- . 

cludes furnaces, clamps, 

SS ee eee EE OS 23 21,327 23 24,450 24 48,580 
Blacksmith shop (includes 

hammers, etc., but not 

SL? sss es'se'de 0000s ae 11,957 12 15,450 25 18,500 
Planing Mil] ...cvcceos o- 57 12,383 None. None. 

DE Scecceuhwachs ses 226 $147,410 237 $174,346 282 $264,330 
Five per cent. of total.... .. 7,870 ... 8,717 ie 13,216 


Shop A. Shop B. Shop C. Shop D. Shop E. Shop F. 
Shop holds — Locomo- 
MVOS veccccs ives 5 9 16 22 22 50 





tiVOS D- FORT... . ee 120 216 300 300 600 
Area locomotive erect- 

ie Oe; 90. Thins cc: ee. 13,163 19,688 30,000 26,532 85,854 
Area machine shop, 

i SS er ees 20,837 19,687 44,600 44,220 74,605 
Area boiler and tank 

NN EM Sis aes: e 6 13,320 22,620 56,730 25,232 177,503 

Area — Total three : 

Oe eee 47,320 61,995 131,330 95,984 237,962 


By referring to the list of shops you will see that a railroad 
owning 200 locomotives can maintain its shop equipment in effi 
cient condition by an annual appropriation of about $7,000, while 
$17,000 and $30,000 would be ample to keep up-to-date the shops 
of roads having respectively 600 and 1,200 locomotives. This 5 
per cent. annual appropriation should not. be expected to cover 
tools for new shops which have to be built on account of.extend- 
ing the road or making large additions to the rolling stock, although 
it might in some cases be possible to apply a part of it to such 
improvements. When a new shop is built and equipped the 5 per 
cent, annual appropriation should be allowed to accumulate until 
the money will earn 10 per cent. by replacing those machines which 
have become unprofitable to continue in use on account of wear 
or because of more efficient machinery having been designed. 

I would advise bunching the valuation of the machinery in all 
the shops on any one road and applying the 5 per cent. per annum 
of the total for improvements in those shops where it would do the 
most good. This would be much better than to confine the 5 per 
cent. appropriation to each individual shop or sub-shop. Those tools 
should first be replaced which are most unprofitable to continue in 
service, and in buying new tools those should be selected which will 
effect the largest earnings. I have observed many instances where 
this has not been done; for example, instead of buying ordinary en- 
gine lathes, it would be more profitable for most shops to buy turret 
«lathes, vertical boring and turning mills, automatic stud machines, 
milling machines, etc. Milling machines are more efficient for some 
work than planers and it is possible to do a great variety of work 
in drill presses which was formerly done in lathes and boring ma- 
chines. A modern steel tired car-wheel lathe will turn out six 

‘ pairs of wheels a day while some of the older machines turn out 
only three or less, which represents a saving by the new machine 
of about $2.50 per day or earnings of 20 per cent. on the invest- 
mefit. Modern turret lathes will do from two to five times more 
work than an ordinary engine lathe, and automatic stud machines 
will reduce the cost of studs from $2 or $3 per hundred to about $1 
per hundred. Vertical boring and turnings mills will do at least 
double the amount of work that is possible on- an engine lathe and 
occupy much less shop room. 

Old stationary engines are often very wasteful. I remember one 
instance where an old engine operating a planing mill was replaced 
with a new one, and as soon as the latter was installed the output 
of the shop was increased fully 20 per cent., and the new engine, al- 
though of higher horsepower, was found to use less steam than the 
old one. 

In most railroad shops the benefits to be derived from using 
high speed tool steels are largely nullified by old and light machin- 
ery. 

vir. J. M. Gledhill, in a paper presented at the October, 1904, 
meeting of the Iron and Steel Institute, gave some interesting ex- 
amples of the work which is made possible by using high-speed 
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tool steel. In one example a 12-inch lathe of special design and 
strength for rapid and heavy cutting, turned trom a rolled steel 
bar 40 large bolts in 10 hours, removing 1% tons of metal at.a 
speed of 160 ft. a minute, thereby saving all forging, and finishing 
five times as many bolts as were formerly turned by self-hardening 
steel in an ordinary lathe. “In fact, the cost of forging one bolt 
alone (formerly) amounted to more than the present cost of pro- 
ducing to required) form 12 such bolts by high-speed machinery.” 
In speaking of planers, he says: “The old cutting speeds of 15 
to 25. ft. per minute are now replaced by those of 50 to 60 and 
even 80 ft. per minute, and * * * .the power absorbed does 
not increase in anything like the same proportion as the extra 
amount of work done, so that the wear and tear on the machine is 
not materially increased.” But it is safe to say that not one 
railroad shop in ten has a single lathe or planer capable of exert- 
ing the power and speeds which Mr. Gledhill cites as necessary 
to obtain the greatest economy from high-speed tool steel. 

The importance of well equipped tool rooms in railroad shops 
seems to be very generally overlooked, and I have observed that 
those shops which are best managed and which turn out the largest 
number of locomotives in proportion to their size and the amount 
of machinery, are the ones which have excellent tool rooms and 
first-class men in charge of them. 

There are railroad shops where labor unions have strongly 
opposed the introduction of labor-saving tools, but this is very un- 
wise on the part of the unions, as it is on a par with the efforts made 
years ago to prevent the stage coach from being replaced with rail- 
roads and the old hand printing presses from being thrown out to 
make room for the modern power presses; in fact, this policy is a 
relic of the Dark Ages and should not be encouraged or tolerated. 
There is no occasion, whatever, for any skilled mechanic, whether 
union or non-union, to be alarmed about a scarcity of work, as the 
demand for skilled mechanics is greater than ever before. Further- 
more, such efforts are bound to fail, as there is no instance in his- 
tory where men have finally succeeded in opposing the march of 
Progress and the introduction of modern labor-saving inventions. 

Two things are especially necessary in a locomotive repair shop 
to make the work move briskly ; namely, the machine work must be 
turned out promptly and in sufficient quantity, and the boiler work 
must not be allowed; to drag and delay the erecting gangs. In 
order to obtain these results, the equipment of the machine and 
boiler shops must be maintained in a high state of efficiency. 

Most railroad companies go on buying engines and cars and in- 
creasing their size, but are slow to appreciate that their shops are 
no larger and the machinery not as good as 10 or 20 years ago 
when the cars and locomotives were smaller and less numerous. 

Have you ever stopped to think of the amount of machinery that 
could be bought with the purchase price of one locomotive? Or 
has it ever occurred to you that if your company would reduce its 
last order for locomotives by one or two and use the amount so 
realized for new shop machinery the returns on the investment 
would be greater and would give more than an equivalent in en- 
gines by increasing the output of the shops and decreasing the 
length of time each locomotive must be held under repairs? 

It is far more profitable for any railroad company to have small 
or medium-sized shops well equipped to crowd the work and over- 
haul engines promptly, than to have larger shops not so well 


equipped in which engines must be held from 30 to 40 days each 
for repairs. Take, for example, two railroads, each having shops 
with a capacity for overhauling 50 engines a month, one of which 
keeps under repairs 23 engines at ai time, and is thoroughly well 
supplied with up-to-date machinery, so that the average time each 
locomotive is held in the shop for general repairs does not exceed 
14 days; but the other shop, which keeps 50 engines under re- 
pairs at all times, is not so well equipped, and they are held 30 
days each. The road owning the smaller well-equipped shop will 
have out of service for repairs but 23 engines at a time, while 
the company having the larger shop, not so well equipped, must 
keep 50 engines in the shop all the time to obtain the same out- 
put—50 locomotives a month. Therefore, the latter road will lose 
the service of 27 locomotives which the former has available for 
use, representing at a rental of $15 a day, a loss of a day, 
or $147,825 a year. This a fair comparison, based on results ob- 
tained in actual Shops. 

Will it not pay every railroad company to adopt a plan for sys- 
tematically maintaining its shop machinery in a high state of 
efficiency ? ‘ 





CoNVENTION EXHIBITS AT MANHATTAN BEacH.—Copies of dia- 
grams of the exhibit spaces, available at the Master Me 
chanics’ and Master Car Builders’ conventions in June have 
been received from Mr. J. Alexander Brown, secretary of th: 
executive committee of the Railway Supply Men. Informa- 
tion concerning space may be obtained from Mr. Brown, 2' 
Park Place, New York. 
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SIX-COUPLED PASSENGER LOCOMOTIVE. 





4—6—2 TypE—CuHIcAGO, MILWAUKEE & Sr. Paut Rariway. 





This locomotive was illustrated by a photograph on page 74 
f the March number. It constitutes a departure in several 
respects from current practice, particularly in the narrow 
iirebox and in the unusual cylinder proportions of 23 by 26 ins. 
Mr. Manchester believes the narrow firebox to possess advan- 
tages over wider ones, and is sure, from the performance of 
this engine, that he is correct. The tubes are much shorter 
than current practice in this type, and the cylinders were 
designed to obtain the best possible advantage in starting. 
Mr. De Voy, mechanical engineer of the road, has employed 
a ratio of 4.17 to 1 in simple freight engines, giving the same 
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form previously used and at the same time it is of strong con- 
struction. 

The drawings selected for illustration show its construction 
clearly. The wheels are of cast steel, with spokes, and with 
cast iron hub liners pressed into the hubs. They are 42 ins. 
in diameter. The boxes are carried in a casting covering the 
axle between the hubs and mounted between the pedestal cast- 
ings. These castings are bolted to the frames, and, incidencal- 
ly, they furnish a deep brace for the rear ends of the frames. 
A roller cap rests on two 2 by 11%-in. hardened steel rollers 
at each end, and this casting is provided with vertical brack- 
ets or lugs, engaging guide castings, which are bolted to the 
inside faces of the frames. This is absolutely all there is to 
the truck. It is reported to be entirely satisfactory in service. 

The roller cap of the truck receives the load through semi- 








Center of F 
;, Outshfe y enter'of Frame 
“o ae en a 49-/-- _ “At 
B +" — ey DA a os ewe 
os — . 
x =~ = 
le = — 
ee 





43 FPrame-Centers 
4h— 






































;D Section A-B 


' V 


Section C-D 


LATERAL MOTION TRAILING TRUCK FOR 4—6—2 TYPE LOCOMOTIVE. 
CHICAGO, MILWAUKEE & ST. PAUL RAILWAY. 


Starting power as was obtained from compounds in use on this 
road, which have the advantage of boiler steam in the low- 
pressure cylinders. 

The fifth design for locomotives of this road has been start- 
ed by Mr. De Voy in accordance with a plan whereby the road 
is building all of its own locomotives. These designs are for 
ai) x 26-in. switcher, a 22 by. 28-in. consolidation, a 21 by 


30-1n., ten-wheel freight locomotive, the 23 by 26-in. Pacific ° 


type, and a ten-wheel passenger locomotive for the Kansas City 

div'sion. The last-mentioned design is not yet completed. 
Mr. De Voy has developed a new lateral motion, trailing 

truck for the Pacific type locomotive, which is, apparently, of 


the simplest possible construction, and is particularly novel 
bec:.1se its principal parts are only four in number. This 
truc: provides a lateral motion of 5 ins., and does not em- 
ploy a radius bar or anything to give a radial motion. It is 
sim-'y a pair of 8% by 14-in. journal boxes placed between 
two jaws, the centering device being in the form of rollers. 
The 


lesigner has furnished a detailed statement of the cost 
of tc truck, which is probably 50 per cent. cheaper than any 


elliptic springs over the boxes, and these connect with longi- 
tudinal equalizers, the fulcrums of which are under the firebox 
pads. At their front ends these equalizers connect with the 
ends of a transverse equalizer extending across the engine in 
front of the ash pan. 





24-INCH BACK GEARED CRANK SHAPER. 





The designers of the 24-in. crank shaper, illustrated in the 
photograph, seem to have fully understood the question of 
distributing the metal to the best possible advantage in order 
to gain strength and rigidity and also the importance of hav- 
ing all adjustable parts convenient to the operator and easy of 
adjustment. The column is of large proportions and is rein- 
forced where the working strains are greatest. The ram grad- 
ually increases in section so that the maximum or strongest 
section comes into use when the cutting tool is at its extreme 
forward position. It has a 40 x 11l-in. bearing on the column. 
The length of the stroke and the position of the ram may be 
changed without leaving the work and while the tool is at 
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rest or in motion. A large opening under the ram provides 
for key seating shafts. The rocker arm is connected to the 
ram by means of a link which allows a straight pull and an’ 
even cutting speed, with a very quick return and no lost mo- 
tion. This construction was illustrated in connection with the 
16-in shaper described on page 445 of our November, 1904, 
journal, and the adjustment to compensate for the wear of 
the crank shoe was also shown. 


The:-ratio of the back gearing is 29 to 1. A change from one 

















QUEEN CITY BACK GEARED CRANK SHAPER. 


run of gearing to the other is made by means of a lever which 
operates the sliding gears on the driving shaft, as shown on 
the drawing. The rail is very heavy and has ample wearing 
surfaces. The cross traverse is 30 ins. and the screw has a 
graduated collar. The vertical adjustment is effected by bevel 
gears which are protected from chips and dust and are pro- 
vided with ball bearings. A cam provides for the rapid chang- 
ing of feeds without stopping the machine. The table is box 
form, T slotted on the top and the sides and has a V for hold- 
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BACK GEAR ARRANGEMENT ON QUEEN CITY SHAPER. 


ing shafts and similar work vertically. 


planer head bolts. 


with a graduated collar. 


about 4,400 Ibs. 
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It is arranged with 
an outer support and may readily be detached from the saddle 
if desired. The vise is of the planer type and its base is firmly 
bolted to the table; the swivel is held to this base by two steel 
The head swivel is held in the same man- 
ner; both are graduated, and can be set at any angle, quickly 
and accurately. The down feed screw to the head is provided 
This machine is made by the Queen 
City Machine Tool Company, Cincinnati, Ohio, and weighs 








A RAILROAD OFFICIAL WANTS CATALOGUES. 


To the Editor: , 

Having been appointed general manager of the Compania del 
Ferrocarril de Matanzas, please state in your paper that I shall 
be glad to receive all kinds of catalogues and samples from firms 
dealing in railroad supplies and materials, addressed to me at 
Matanzas, Cuba. MIGUEL C. PALMER. 





WATER SOFTENING. 





4 
CONTROL AND Resutts From A CHEMICAL STANDPOINT. 


BY G. M. CAMPBELL) P. & L. E. R. R. 





(Continued from page 88:) 

Thus far this article has covered in a general way the sys- 
tem of control of the plants on the Pittsburgh & Lake Hrie 
Railroad, and the chemical, and a few of the general, results 
derived therefrom. Attention will now be drawn to the more 
or less technical side of the treatment and the inferences to 
be drawn from the results. 

The solutions used in testing are fiftieth normal sulphuric 
acid, fiftieth normal sodium hydrate, standard soap solution, 
methylorange indicator, one gram per liter, and phenol- 
phthalein indicator, 5 grams per liter. The amounts of water 
used are such that one C.C. of the solution represents in every 
case the equivalent of one part of calcium carbonate per 
100,000, and is called 1 deg. (this is equivalent to 0.584 grains 
per gal.). The “alkalinity” of any sample represents the sum 
of the carbonates, bicarbonates and the alkaline hydrates. The 
acidity, to methylorange as indicator, represents in most cases 
the true or free acidity of the water other than carbonic aci:l: 
the acidity to phenolphthalein as indicator, when the water is 
alkaliné to methylorange as indicator, represents the free 
carbonic acid; when the water is acid to methylorange it 
represents all the free carbonic acid and twice the free or 
partly combined mineral or other acid. The relation the vari- 
ous tests bear to the charging may be: found in the instruc- 
tions for testing and treating, Tables 1 and 2. The main 
equations of water treating may be stated as follows: 


Bicarbonate Caustic Carbonate 
of lime lime of lime Wate! 
(1) CaHe(COs)> + CaO = 2CaCOz + H:0 
Soluble Soluble Insoluble 
Sulphate Carbonate Carbonate Sulphate 
of lime of soda of lime of soda 
(2) CaSO, aa NasCOz = CaCO, + Na,.SO, 
Soluble Soluble Insoluble Solubl 
Bicarbonate Caustic Carbonate Carbonate Water 
of magnesia lime of magnesia of lime 
(3) MgHe(COz)> + CaO = MgCO3 + CaCO; + H20 
Soluble Soluble Slightly sol. Insoluble 
Sulphate Carbonate Carbonate Sulphat: 
of magnesium of soda of magnesium of sod: 
(4) Mgs0O, t NaeCOg = MgCO; -L Na.sO 
Soluble Soluble Slightly sol. Solub 
Carbonate Caustic Water Hydrate Carbon: 
of magnesia lime of magnesia of lime 
(5) MgCOg, + CaO “+ H,0 a Mg(OH)>» +. CaCO 
Slightly sol. Soluble Water Insoluble Insolub! 
Carbonic Caustic Carbonate Water 
acid lime of lime 
(6) HCO, + CaO = CaCO3; + H,0 
Soluble Soluble Insoluble 
Sulphuric Carbonate Sulphate Carbonic 
acid of soda of soda acid 
- (7) H.SO, -L NagCO3 = NaeSO, + H.C Mg 
Soluble Soluble . Soluble Solubte 


There is, among chemists, considerable discussion as to how 
the various impurities in water should be expressed, whethe 
sulphuric acid, for example, should be expressed as H2S0Os, 
above, or as its radical, SOs. Caustic lime, CaO, is used ‘0 
the above equation; it would perhaps be better to use slak- 
lime Ca (OH):s, but the former is retained to make the «© :!- 
culation for weight of lime required easier. It is rarely })°* 
sible to determine the exact relation of the elements in '° 
water. But the discussion as to the exact relation is of !i'''¢ 
importance here as the treatment is not based directly on ‘''¢ 
reactions, as given, but on the general statement that one ;.i't 


ae 
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of calcium sulphate or magnesium chloride, for example, not 
directly as such, but in whatever form it actually exists, re- 
quires one part soda. But the equations are useful just as a 
general method of expressing the reactions that occur. These 
equations need not be discussed in detail; in general sulphates, 
chlorides, etc., of calcium require an equivalent amount of 
soda ash, carbonate of soda, as in (2); bicarbonates of calcium 
require lime as in (1). Sulphates, chlorides, etc., of mag- 
nesium require an equivalent amount of soda ash and an equiv- 
alent amount of lime as in (4) and (5). Bicarbonates of 
magnesium require two equivalent parts of lime, as in (3) and 
(5). In most waters the bicarbonates of lime and magnesia 
ire represented by the alkalinity. Carbonic acid is removed 
by lime, as: in (6). Mineral acid, such as sulphuric, requires 
both soda ash and lime, as in (7) and (6). Carbonate of lime 
and hydrate of magnesia are marked “insoluble.” That term 
is only relative. The former, freshly precipitated, is soluble 
to about 5 parts per 100,000, and the latter to 2 parts per 100,- 
000. Magnesium carbonate is marked “slightly soluble,” that 
term also is only relative; as far as treated water is concerned, 
it is soluble, for about 50 parts per 100,000 may_be dissolved, 
which is far beyond the amount allowed in treated water. For 
each 1 deg. of alkalinity 1 part of lime is required; by one part 
is meant that amount of lime which is chemically equivalent 
to one part of calcium carbonate per 100,000, this amount is 
0.56 pounds of pure lime for each one pound of calcium car- 
honate, or 0.66 pounds of 85 per cent. lime. The amount of 
85 per cent. lime required to treat 1,000 gals. of water, or 
8.330 lbs., for each 1 deg. alkalinity would be 
1 
0.66 X 





x (1,000 X 8.33) = 0.055 Ibs. 
100,000 

Similarly, one part of lime is required for each part of acid 
present, whether it is carbonic acid or mineral acid. In order 
to dissolve this amount of lime, 0.055 pounds, it is necessary 
to supply from 38 to 45 pounds, or from 4.5 to 5.4 gals. of 
water. The amount of water depends to a certain extent on 
the temperature, the solubility of lime decreasing as the tem- 
perature of the water increases. In a machine where there is 
always an equal head of water*over the raw water and lime 
pipe slots, the proper supply of lime water is easily obtained 
by making the area of the adjustable opening in the lime 
pipe equal to 0.0045 to 0.0054 of the raw water slot for each 
| deg., i. e., make the areas proportionate to delivery. In 
practice, this area has to be slightly increased, to from 0.005 
to 0.006 of the raw water slot. The permanent hardness is 
the difference between the total hardness and the temporary 
hardness or alkalinity. For each degree of permanent hard- 
ness 1 part of soda is required; this amounts to 1.06 lbs. of 
soda for each pound of permanent hardness present consid- 
ered as calcium carbonate, or 1.116 lbs. of 95 per cent. soda. 
For 1,000 gais. this would be 0.093 lbs. of 95 per cent. soda for 
each degree of permanent hardness. Each degree of true 
acidity also requires 0.093 lbs. of soda per 1,000 gals. The 
presence of magnesium salts effects the amount of lime re 
qu'red; for each part of magnesium present one additional 
pait of lime has to be added. The additional amount re 
qu ved may be easily found from experience, as the relative 
amount of magnesia in any water does not usually vary much, 
an’ it is useless to make elaborate laboratory tests to deter- 
mie it. The average amount of lime used per deg. per 1,000 
gas. treated, on the Pittsburgh & Lake Erie Railroad, is now 
al 0.056 lbs., this is somewhat under requirements; the 
avc-age amount of soda is about 0.093 Ibs., this is about 
cor: ect. 

the weekly report sheet,. Fig. 1, is a group of columns 
healed “Coagulant.” In times of flood the rivers in the vicin- 
{ Pittsburgh carry down an immense quantity of sus- 
d matter, and at these times the water is very soft, often 
not more than 5 deg. hardness. Under such conditions there 
is p actically no precipitate formed in the softener due to any 
cher ical reaction, and only the heavier parts of the matter 
in -uspension will settle, the balance will pass through the 


=] 
© 
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filter, giving a very turbid treated water. This is overcome 
by the addition of a coagulating material and a sufficient in- 
crease in the lime and soda to combine with all tne coagulant 
added. The substances thus formed, in precipitating entangle 
the particles or mud with them, and so the water is clarified. 
It should be remembered that if the water is hard, from 10 
deg. up, no coagulant is necessary no matter how much mud 
the water contains. It was found from experience that alum 
alone was entirely unsatisfactory, and ferrous sulphate, com- 
monly called copperas, not very much better. A mixture of 
these substances in the ratio of about 4 pounds of ferrous 
sulphate to 1 pound of alum gave excellent resuits. On oae 
occasion the water pumped at Pittsburgh contained about 4 per 
cent. by volume of mud; the treated water came out so clear 
that a newspaper could be read through 5 or 6 ins. of water. 
For each 1 lb. of the coagulant mixture, about 0.4 lbs. of soua 
and 0.25 Ibs. of lime should be added, in addition to the 
amount required for treating the hardness, etc. Great care 
should be taken that there is sufficient soda and lime to react 
with all the alum and ferrous sulphate, otherwise a corrosive 
treated water will result. No definite rules have as yet been 
worked out as to the minimum amount of the coagulant that 
could be used; the amount will probably vary very much 
according to the kind of material in suspension. Very satis- 
factory results were obtained at Pittsburgh under severe con- 
ditions by the use of about *4 lb. of the mixture per 1,000 gals. 

The treated water is tested to determine whether or not 
the treatment is satisfactory. One additional test to those 
on the raw water is made, called “Causticity.” This word 
was obtained from an article by Mr. A. McGill, in the Journal 
of the Society of Chemical Industry, April, 1904. With apolo- 
gies to Mr. McGill, the word has been adopted, but with a 
somewhat different meaning. It is used in this article to mean 
the reading obtained in C.C. when 200 C.C. of the water are 
treated with fiftieth normal sulphuric acid with phenol- 
phthalein as indicator, or, in other words, it represents alka- 
linity to phenolphthalein as indicator in parts per 100,000, fig- 
ured as calcium carbonate. The causticity represents all the 
carbonates, twice the hydrates, but none of the bicarbonates. 
This reading may appear at first sight rather meaningless, 
yet it is very important, not to determine the exact condition 
of the water, but to determine the deficiency or excess in lime 
treatment. Representing hardness by H, alkalinity by A and 
Causticity by C, it may be proved—but the proof will not be 
here given, as it is a purely chemical one—that, within certain 
limits, in the treated water H—A = deficiency of soda and 
A—C = deficiency of lime; if A is greater than H there is 
A—H excess of soda; and if C is greater than A, C—A repre- 
sents the excess of lime. Thus for each 1 deg. difference, 
H—A, the amount of additional 95 per cent. soda required 
would be 0.093 lb. for every 1,000 gals., and for each 1 deg. 
difference, A—C, 0.055 Ib. of 85 per cent. lime. From these 
simple tests, treatment can be quickly and intelligently 
changed; but in water treating, as in everything else, it pays 
to make haste slowly; all other points, such as output of 
pumps, stoppage of supply pipes, etc., should first be investi- 
gated before any change is made in the charging tables. If 
it is found that the charges differ radically from the theo- 
retical amounts above referred to, then investigation should 
be begun at once to find and remedy the trouble; such charges 
should not be allowed, even though satisfactory results are 
apparently obtained. There would probably be a waste of 
material, and probably, if the pumping rate changed, the 
quality of the treated water would fluctuate widely. The 
statements above in regard to supply of lime are not quite 
correct in waters containing magnesium salts. As stated be- 
fore, in any water the relative proportion of magnesium salts 
does not usually vary to any extent, no matter how much 
the water as a whole varies. Consequently, the magnesia can 


be taken care of by obtaining experimentally the proportion- 
ate fncrease in lime above 0.055 lb. or by basing the propor- 
tionate increase on the full chemical analysis of a few picked 
samples. 


A method is now being developed to take care of 
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the magnesium directly by the regular tests, but it is not yet 
in shape for publication. The same holds true for acid 
waters; slight modifications in. treatment may be made later. 

Fér stationary plants the alkalinity should slightly exceed 
the hardness, and the causticity slightly exceed the alkalinity; 
but the latter difference should be as near zero as possible. 
For locomotive work it may be advisable, especially where 
such a device as the Raymer hot-water washing-out appliance 
is not in use, to keep the alkalinity slightly below the hardness 
and the causticity equal to or only very slightly above the alka- 
linity; the reason for this difference is the liability of the loco- 
motive to foam and the increased tendency caused by the 
accumulative excess of soda. 

In the system of tests here advocated it will probably be 
generally admitted that the alkalinity, acidity and causticity 
tests are fairly reliable, as they represent definite chemical 
reactions. Such, however, will rarely be admitted of the soap 
test. In fact, the soap test is usually looked upon as simply 
a rough approximation, and practically all chemists of note 
have so stated. Notwithstanding this adverse sentiment, the 
soap test, as used on the Pittsburgh & Lake Erie Railroad, 
has proved itself a thoroughly efficient and reliable test. 
Comparative tests have been made, several hundred in num- 
ber, on waters of every description, with soap solutions of 
different strengths, and used with different quantities of water, 
one soap solution being the same as referred to in this arti- 
cle and the other made up strictly in accordance with Sut- 
ton’s “Volumetric Analysis.” In not one case was the differ- 
ence as much as 1 part in 100,000, and in only six cases as 
great as % part in 100,000. As 1% part was the limit of accu- 
racy aimed at, the readings were practically identical. Again, 
during the present year 27 samples of water were sent for full 
analyses, 19 to one of the best chemical laboratories in the 
country, the Pittsburgh Testing Laboratory, where water 
analysis has received great attention; the 8 other samples 
were analyzed by two different laboratories, both of high re 
pute. Results obtained were ag follows: 


Parts per 100,000 as 
Calcium Carbonate. 


Hardness Hardness 
Sample Full Analysis Report from Full Soap Test, 

No. made by No. Anal. P. & L. E. Lab. Diff. 
a. Pgh. Test. Lab. 21,660 19.28 18.8 — 0.48 
2: $4 “id ” 21,660 8.21 8.0 — 0.21 
3. <4 21,661 42.08 41.4 — 0.68 
4. oe z wd 21,661 5.78 5.0 — 0.78 
5. ‘ 21,662 4.96 5.5 + 0.54 
6. + FF 21,662 5.12 5.0 — 0.12 
, ’ “ 21,835 6.30 5.5 — 0.08 
8. s <g 21,905 55.74 55.0 — 0.74 
9. 3 ‘ ‘ 21,974 40.28 40.0 — 0.28 

10. = 22,066 21.20 21.3 + 0.10 

11. - sad 22,178 93.40 88.0 — 5.40 

12. s ad 22,390 14.61 15.5 + 0.89 

13. : 3 22,429 4.58 5.0 + 0.42 

14, 24 3 22,504 11.00 8.5 — 2.50 

15. “ st 22,898 28.38 * See note below. 

16. sig ‘s 22,899 6.36 5.75 — 0.61 

2%, = a 22,900 4.78 4.60 —0o18 

18. se 4 = 22,982 45.97 ad 

19. od ce ri 22,982 2.49 1.50 —0.99 

20. Laboratory A 5.5 5.5 0.0 

38 Laboratory B 2,940 3.59 5.5 + 1.91 

22. sag < 3,031 38.1 37.0 —1.10 

23. - < 3,224 26.85 * 

24. es fe 3,223 6.27 5.75 — 0.52 

25. =f im 3,225 4.44 4.60 + 0.16 

26. ” - 8,227 49.98 * 

27. “aj ms 8,226 1.68 1.5 — 0.16 


‘eu + se age ees 

‘ se unction, raw water, high in magnesiu s, - 
April 9th, 1904. , . eeeaeess 
- Whitsett Junction, treated water, collected April 9th, 1904. 
McKees Rocks, raw water, collected April 9th, 1904. 
McKees Rocks, treated water, collected April 9th, 1904. 
Buena Vista, raw water, collected April 9th, 1904. 

Buena Vista, treated water, collected April 9th, 1904. 
McKees Rocks, treated water, collected May 12th, 1904. 

No 3 stationary boiler, McKees Rocks, collected May 284, 


Pittsburgh, raw water, collected June 9th, 1904. 
No. 8 stationary boiler, McKees Rocks, collected June 22d, 


Stationary boiler No. 6, McKees Rocks, collected July 27th, 


Beaver Falls, raw water, collected September 16th, 1904. 
Dickerson Run, raw water, collected September 24th, 1904. 
No. 2 stationary boiler, McKees Rocks, collected October 6th, 


Pittsburgh, raw river water, collected December 9th, 1904. 
Pittsburgh, treated water, collected December 9th, 1904. 
Groveton, treated water, collected December 9th, 1904. 
Buena Vista, raw river water, collected December 23d, 1904. 
Buena Vista, treated water, collected December 23d, 1904. 
Identical] sample to No. 7. 
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No. 21. Identical] sample to No. 7. 

No. 22. Pittsburgh, raw well water, collected July 29th, 1904. 
No. 23. Identical sample to No. 15. 

No. 24. Identical sample to No. 16. 

No. 25. Identical sample to No. 17. 

No. 26. Identical sample to No. 18. 

No. 27. Identical sample to No. 19. 


These are a complete list of all waters analyzed to date on 
which parallel tests had been made, and are, therefore, not 
analyses picked to prove a theory. 

*The two samples, 15 and 18,.and their duplicates, 23 and 
26, were acid waters, and the hardness tests made in the 
P. & L. EB. R. R. laboratory can hardly be directly compared 
with the tests in the outside chemical laboratory. The hard- 
ness obtained in the P. & L. E. R. R. laboratory was on water 
neutralized to methylorange as indicator. By referring to Tables 
1 and 2, it will be noted that in acid waters the charge is 
based on the hardness of neutralized water plus the acidity, 
both with reference to methylorange as indicator. For Sam- 
ples Nos. 15 and 23 the P. & L. BE. R. R. tests were hardness, 
neutralized water, 23.5; acidity, 1.5; total, for soda treatment, 
25.0. Pittsburgh Testing Laboratory gave, for the same water, 
hardness, 22.62; and free sulphuric acid, 5.76 (considered as 
equivalent parts of calcium carbonate), a total of 28.38. 
Laboratory B gave hardness of 25.45 and free sulphuric acid 
1.40, a total of 26.85. From the results obtained in P. & L. E. 
R. R. laboratory, and in comparison with Laboratory B, the 
large amount, 5.76, of free sulphuric acid given by Pittsburgh 
Testing Laboratory is incorrect. For Samples Nos. 18 and 26, 
P. & L. E. R. R. tests gave hardness, neutralized water, 
32.0; acidity, 15.0; a total, for soda treatment, of 47.0. Pitts- 
burgh Testing Laboratory gave hardness 36.33; free sulphuric 
acid, 9.64; a total, for soda treatment, of 45.97. Laboratory 
B gave hardness, 38.70, and free sulphuric acid, 11.28; a total 
of 49.98. 

The samples tested were very varying in character, soft 
and hard, treated and untreated, unused and water from boil- 
ers, etc. It will be noted that, omitting Samples 15 and 18 
for reasons given above, of the other 17 samples sent to Pitts- 
burgh Testing Laboratory, the hardness as given by P. & L. E. 
R. R. soap test differed from that given by a full analyses by 
as much as 1 part in 100,000 only in Nos. 11 and 14. Both of 
these were boiler waters, and were extremely high in soluble 
sodium salts. Sample No. 19, though an unused water, was 
also high in soluble salts, containing about 85 parts per 
100,000. These soluble salts probably affected the soap read- 
ings. Of the other 15 samples, mostly of raw or treated un- 
used waters, in not one case was the difference between the 
P. & L. E. R. R. soap test hardness and that obtained by the 
laboratory analysis as great as 1 part per 100,000. On the 
other hand, attention may be drawn to the difference of 2.71 
between the chemical laboratories in identical Samples Nos. 
7 and 21. Laboratory A in No. 20 gave for the same water an 
intermediate value identical with the P. & L. E. R. R. soap 
test. The difference between the Pittsburgh Testing Labora- 
tory and Laboratory B in Samples Nos. 15 and 23 is 1.53; in 
Nos. 16 and 24, 0.09; in Nos. 17 and 25, 0.34; in Nos. 18 and 
26, 4.01; in Nos. 19 and 27, 0.81. 

It is not here claimed that the soap test is an absolutely 
correct method of determining hardness, but it is claimed 
that for purposes of water softening it is perfectly reliable 
and will give uniformly consistent results. The variation of 
1 part per 100,000, even though it is a high percentage of 4 
low hardness, is immaterial. 

A sample of water of no matter what hardness, within rea 
sonable limits, can be taken, and repeated tests for hardnes: 
by the soap test will give identical results or almost so, an‘! 
after a short experience the results obtained by any wate 
softener attendant are almost identical with those obtaine’ 
by the more expert chemist in the laboratory. It requires on! 
a small experience to distinguish and avoid the false lath: 
made by magnesium salts. On the other hand, the discre) 
ancy between two different laboratories is often very marke: 
The accuracy and reliability of the soap test is vital to t>° 
general system of treating set forth in this article, and fro” 
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statistics such as the above, it would seem that it is deserving 
of the highest confidence. 

The value of any system, of treatment must necessarily be 
judged by results. After the introduction of the “clear indi- 
cator” (phenolphthalein) tests in June, 1904, the results ob- 
tained were excellent. At this time, February, 1905, prac- 
tically identical formule are in force at all points, no matter 
what the source of supply or what the quality of the water, 
and the resulting waters are almost identical, except, of course, 
in the amount of soluble sodium salts. At four of the plants 
there are two sources of supply, each differing radically in 
quality. Each source may be and has been used several times 
in a week, and yet the resulting treated water remained prac- 
tically constant. 

If, then, waters of widely varying quality, whether well 
water or pond water or water from half a dozen different 
rivers, if radically different waters from different sources, can 
be used in the same softener, alternating even daily, if one 
and the same softener can satisfactorily treat water vary- 
ing from 5 to 60 deg. in hardness and from an alkaline to 
an acid water, if all these varying conditions can be handled 
at all points by identical treatment per degree per 1,000 
gals. and if almost identical results can be obtained in 
regard to hardness, alkalinity and causticity, and since these 
conditions and results do exist on the Pittsburgh & Lake Erie 
Railroad, then it seems a fair assumption that the theory of 
the treatment here advocated and employed is worthy of con- 
fidence, that the method of control is efficient and easy of 
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water from Groveton, Sample No. 25, are given below; the 
latter sample is a sample of treated water from raw water, of 
which no full analysis has yet been made, and yet a better 
treated water it would be hard to obtain. 


SAMPLE No. 13. Buena Vista Raw and Treated Water. 


Parts per 100,000. 
Raw. 


Treated. 
a iis etal oka a had < aga paieketeCawawe 0.88 0.52 
Er ee ee Pee ee 12.54 0 
Se N.C ordi laswens bdecdddeeceaga 5.43 0 
ee ee er eee 0 0.89 
Ser De os ot ceeded deameee 0 1.34 
Cn OP Gs Cant s dcedscc bacon aadhs 0 4.35 
TOE IE Sid 36 bed dees on cccomeceaw’ 9.00 75.30 
ab caiax ds Cionicaveschowtedesa 22.27 0 
ee, eee eee ee 6.45 0 
CO IN ote db ince vecctoananuneen 2.97 3.13 
ee MUN OEE 8. <6 redid ciee aed wc anas aes 9.44 0 


SAMPLE No. 25. Groveton Treated Water. 


Parts per 100,000. 
Calcium carbonate 


EE eee eee YP pera eke a 2.49 
ee a wa aa odd Wino a abe owen Dawe 0 
Ce Os is uw enews ww cadodceta teak 0 
CI cok io din ella aoe eee anes 1.51 
I I 96. os 4 460s care c acd keenest edwan 0 
I IID, ig ceicewa cdg adeddawucedve Gus 0 
ET EY, a dd dnc ades dob ease utanaad aan 0.21 
PR Coe Nomea ad ca sckas Ped cced acca delgaeacab ales 0.65 
as 6 os te ore eee. 6 dah edeme gud 0 
NN SD cs a ca bu dk « 0'o awed eden en aie 12.65 
EE nd do tds ced sae weekoawatauewane 6.02 
GS oS on newest wha cemne wae ee 0.46 
SD I Gh la ce ck ue ceeds diece KedEDOewewes 0 
CN OR ais Awad cs cade dae ead hedetouns 0 


The softeners, laboratory, records, and general system on 
the Pittsburgh & Lake Erie Railroad are open for inspection 
to any one desiring information along these lines. 



































FRAME OF MOTOR SHOWING MAIN AND 
INTERPOSED POLES. 


MOTOR WITH 


FRONT BEMOVED 
ARMATURE BRUSH HOLDER RING, 


AND THE COMPLETE INTERPOLE MOTOR. 


WITH BRUSHES IN POSITION. 


operation, and that water softening, in a softener of good de- 
sign, can be satisfactorily handled by ordinary workmen who 
have absolutely no knowledge of chemistry. 

On account of the confidence placed in the system of test- 
ing, advocated in this article, it was not thought necessary to 
lave any complete analyses made of water at water softening 
points between June and December, 1904, and then only of a 
‘ew waters for record purposes. The confidence placed in the 
stem of testing is shown by the fact that water from six 
t of the ten softeners—Williamsburg, Groveton, Stobo, Rock 
int, New Castle Junction and Haselton—all variable waters, 
S not yet been analyzed, but at the same time there is no 
doubt whatever about the quality of the treated water 
‘ Some of the samples in the early part of the year are not 
satisfactory according to present standards. It was not until 
une that a full system of tests was used, and it was some- 
vhat later before proper adjustments were obtained, owing 
to some mechanical changes being made in the softeners. 
Many sample analyses cannot be given, for the reason that 
y have not been made; nor are they necessary, for the ap- 
bi oximate analyses, as obtained by the system of tests as out- 
lied in this article, give all the required information, and 
ides give a very close estimate of the exact substances in 
the water. Information along this line will be published 
la‘er. As samples, however, of the results obtained, raw and 
treated waters from Buena Vista, Nos. 18 and 19, and treated 
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INTERPOLE VARIABLE SPEED MOTOR, 

The value of the variable speed motor for machine too! 
drives is indicated by the growing demand for such motors 
and by the improvements and new designs which are being 
brought out from time to time. The most recent type of this 
motor which can be operated on a single voltage is known 
as the interpole variable speed motor, and the following ad- 
vantages are claimed for it: Wide range of speed, non- 
sparking under overloads as high as 100 per cent., practically 
constant speed under any load for any controller point when 
once adjusted, it may be reversed under full load and will 
run equally well in either direction, compactness of design, 
light weight and high efficiency at all speeds. 

The auxiliary poles, which are quite small compared to 
the main poles, as will be noted by reference to the photo- 
graph, are located between them, and are provided with coils 
connected in series with the armature, so that all of the 
current taken by the armature flows through the coils of the 
auxiliary field, which are so proportioned and arranged as to 
give the proper field for commutation. Weakening of the 
field of commutation by an increased load is thus prevented, 
and the auxiliary poles produce the required compensatory 
field of commutation independently of the main field, which, 
with an increased number of revolutions of the armature, must 
be correspondingly weakened. Sparking due to armature re- 
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action and to self-induction in the armature coils, which are 
short-circuited at the instant that their corresponding com- 
mutator segments pass under the brush, is thus avoided, and 
it is not necessary to shift the brushes in order to reverse the 
motor. 

The torque of these motors increases as the speed decreases, 
and the horse-power capacity is therefore not effected by the 
speed. The construction is simple, and, owing to the absence 
of sparking, the cost of maintenance should be low. The field 
yoke or frame is of cast steel. The armature shaft is of large 
diameter, and is fitted with Hess-Bright ball bearings. One 
ball race is pressed on the end of the armature shaft and the 
other fits in the bearing housing. The balls are separated by 
springs. This type of ball bearing has been in use on motors 
in Europe for three years with excellent results. By their 
use friction is greatly reduced, the length of the motor may 
be made much less than where the ordinary type of bearing 
is used, and as vaseline is used for lubrication, there is no 
danger of getting oil on the commutator and coils. 

The construction and lubrication of the motor are such that 
it can be placed in any position. The speed range ordinarily 
furnished is either 2, 3 or 4 to 1, but greater variation can 
be provided, if desired. These motors are made by the Electro- 
Dynamic Company of Bayonne, N. J. 





LOCOMOTIVE DRIFTING VALVE. 





WABASH RAILROAD. 


This device was developed to prevent the formation of 
vacuum, and compression when drifting and incidentally to 
improve lubrication and reduce repairs. It has been in ser- 
vice for a year and has been applied to more than 150 Wabash 
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necting with a drifting valve E by pipe D. Valve E is ope- 
rated by a handle working in quadrant F, which opens or 
shuts valve E. To valve E is attached pipe H, running through 
stuffing box G. Pipe H is connected with the throttle box at 
I. The object is to take dry steam from the dome, as indi- 
cated by the arrows, and introduce it into the cylinders 
through the connections mentioned and dry pipe J. Globe 
valve C regulates the supply of steam from turret B and the 
engineer controls the steam by handle F through the drifting 
valve E. When the engine is running or drifting with the 
throttle valve closed, the position of the reverse lever need 
not be disturbed. While the engine is in motion the drifting 
valve is open and when the engine is standing at stations the 
valve is shut. The operation of this valve relieves compres- 
sion, it destroys vacuum, keeps the engine running. smooth- 
ly without reaction, making a great reduction in repairs. The 
suction of smoke and cinders into the steam chests ani 
cylinders and the consequent cutting of valve seats and 
cylinders is corrected. It is also reported to prevent the 
metallic packing from being knocked down and broken. 

An oil cup K is used for oiling the main valves of the loco- 
motive while drifting in case of failure of the lubricator. To 
operate the cup, close valve C and open cup K and oil will be 
drawn into the steam chests and cylindsrs by suction. 

While the engine is standing, the valve C is closed, the cup 
K opened and the pipe H filled with oil, then cup K is closed, 
the valve C opened and oil will be immediately carried into 
the steam chests and valves by steam pressure from th» 
boiler. L is a nipple providing a convenient place for the at- 


‘tachment of the cup K, being so designed that the oil cup 


may be always tapped in vertically. 
This information was furnished by Mr. J. B. Barnes, super- 
intendent of motive power of the Wabash Railroad. 
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locomotives. Relief valves on slide valve engines and by-pass 
valves on compounds and piston valve engines have been 
discarded. The effect of the drifting valve on the wear of 
brasses has been marked. Its effect in reducing cylinder re- 
tardation in drifting is also marked. This device is also fitted 
with an oil cup attachment whereby the valves and cylinders 
may be lubricated in case of a failure. of the regular lubri- 
cating cup or the attachment may be used for introducing 
graphite. 

In the engravings A is a steam pipe leading from the steam 
dome to turret B, to which is attached a globe valve C, con- 





DRIFTING VALVE FOR LOCOMOTIVES—WABASH RAILROAD. | - 
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PLANER WITH PNEUMATIC REVERSING MECHANIS™. 





The belt shifting mechanism has not proved very success ul 
for reversing the platen on the larger planers, especially sii:c¢ 
higher cutting and return speeds have been attempted. ‘'1¢ 
96 in. by 96 in. by 20 ft. Sellers’ planer, illustrated herew'-), 
weighs 60 tons, has a cutting speed varying from 15 ft. to 45 
ft. a minute, a constant return speed of 80 ft. a minute, °14 
is equipped with a pneumatic reversing mechanism, which 
does away with the belt shifting mechanism, affords a qu ck 
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and uniform reverse and reduces the loss of power at reversal 
due to the inertia of the rotating parts. The planer is driven 
by a 50-h.p. motor placed on a cast iron platform supported 
by brackets on the housings. It is provided with two cut- 
ting tools on the cross rail and one on each of the housings. 
Hach of the two saddles has its own feed motion, independent- 
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vertical, and do not bear under ordinary circumstances, but 
are ready to resist side cuts which are sufficiently heavy to 
slide the table up on the V. This arrangement permits the 
table to run lightly under ordinary work, but prevents it 
from lifting under any condition of heavy side cutting. 
Details of the clutch and driving mechanism are shown 
in Fig. 2. A spiral pinion 











on the shaft P drives the 
table. The spur gear C 
on the outer end of shaft 
ie P is driven by the spiral 
A|\ pinion N on the pulley 
SS a) shaft. The driving pul- 
Ln ley A runs loose on the 

shaft K, and is driven con- 
tinuously and in the same 
direction while the planer 
is in operation. Pinion B, 
which is keyed to the hub 
of pulley A, drives through 
gears C, D, E and F the 
gear G, which runs loose 
on the shaft K and in the 
opposite direction from 
pulley A. J and M are 
bolted together, forming an 
air-tight cylinder, free to 
move back and forth on 
the disk H, which is keyed 
and pinned to the shaft XK. 
To compel the shafts to ro- 
tate with the friction 
clutch the head of the cyl- 
inder J is provided with 
notches into which teeth 











on the surface of the pis- 


FIG. 1.—SELLERS’ PLANER, WITH PNEUMATIC REVERSING MECHANISM. 












KY BIS GY B 

GIA 1S 

SYA 4 SS 
Li, 





Yj © 





























1G. 2.—SECTIONAL VIEW, SHOWING DRIVING AND REVERSING MECHANISM. 


ly sdjustable in direction and amount. Each has also its own 
Sto) ping and starting device, but the planer is so arranged 
tha’ all of these may be thrown out of action or into action 
sim iltaneously by the motion of a hand lever, and this may 
be one from either side of the planer. The table is supported 
in -ne flat and one V-bearing, which are lubricated by oil 
under pressure instead of through rollers or wipers. The oil 
is circulated through a piping system by a pump, and returns 
to tre of] tank through filters. The V-bearing has four sur- 
faces, two forming a V of large angle sufficiently inclined to 
gui» the table under ordinary circumstances, but having the 
min'mum wedging action. The other two surfaces are nearly 
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SAMPLE OF PLANING, SHOWING UNIFORMITY 
OF REVERSE. 


ton H project. These form a jaw clutch, and permit end 
movement while they compel the parts to move together. 

Air admitted to one end of the cylinder through the center 
of the shaft K, between the parts H and M, causes the cyl- 
inder to move in the direction of the pulley A, pressing the 
friction cone against the pulley, so that the clutch rotates 
with the pulley. This movement is transmitted through the 
piston H by the clutch teeth, and causes the shaft to rotate 
in the same direction, which gives the return movement 7? 
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the table. Admitting air to the opposite end of the Shaft 
causes the clutch J to engage with the wheel G, forcing the 
latter against the stationary clutch L, which is keyed.to the 
shaft so that the wheel G drives the shaft through both of the 
clutches, one on either side in the proper direction for cutting 
at a speed which may be varied by changing the gears E 
and D. These are mounted on split bushings with conical 
holes, which permit the gears to be shifted with little 
trouble. In the operation of the planer the table stops move 
an air valve, which admits compressed air alternately to the 
opposite ends of the cylinder, and by regulating the velocity 
of the admission the speed of the reverse can be nicely gauged. 
It is arranged so that the table is brought to rest promptly 
and started up in the opposite direction without shock. There 
is no reversal of, high speed pulleys, and the flywheel action 
of the parts whose motion is reversed, owing to their rela- 
tively small size, is unimportant. Fig. 3 shows a casting 
which was first planed on one edge with a heavy roughing 
cut, the tool being held in one of the side heads. A square 
nose finishing tool was then substituted and the stroke short- 
ened, so that the cut terminated within the surface of the 
casting. The stopping point of the successive finishing cuts 
occurred in a practically true vertical line, and illustrates 
the uniformity of the reverse. 

A separate belt is used to actuate the lifting gear and drive 
the feed motion. The latter is accomplished through a posi- 
tive motion clutch, which is stopped and started at each re- 
verse of the table. The side heads are lifted by the same 
screws which carry the cross rail. These screws are sta- 
tigpnary, under ordinary circumstances, and the heads are 
raised and lowered by rotating nuts. 

The cross rail is secured to the uprights in such a way 
that the full strength of the housings is brought into play 
to resist the torsion of the cross rail, and at the same time 
the cross rail stiffens the housing against the twisting action 
of the side heads. This allows unusually heavy cuts to be 
takep. In some 54-in. planers of this construction two cuts 
of 60,000 lbs. each were taken in steel without any perceptible 
spring of the cross rail, although it was scarcely larger than 
is usually provided for a planer of that width. 
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HIGH SPEED FOLLOWER REST. 





In order to obtain the best results in rough turning bars 


even as large as 8 ins. in diameter with high speed steel, ex-_ 


perience has demonstrated that a substantial support or fel- 
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HIGH SPEED FOLLOWER REST—LODGE & SHIPLEY MACHINE TOOL 
COMPANY. 
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lower rest is necessary. The Lodge & Shipley Machine Too! 
Company, after trying several different metals for the jaws 
of such a follower rest, only to have them cut out, have adopt- 
ed rollers, as shown in the photograph. These rollers are of 
hardened steel, and are mounted upon hardened and ground 
steel shafts, upon which they are fixed by screws through the 
face of the rollers. Liberal oiling facilities are provided for 
the journals of the roller shafts. In order* that the jaws can- 
not be forced down too tightly, a sensitive adjustment is pro- 
videc by the knurled knobs. 

To insure still greater stiffness and rigidity the pad at the 
top may be planed, and by means of an angle bracket be con 
nected to the wings of the carriage on the opposite side. It 
is claimed that double the output may be obtained on heavy 
bars on one of the company’s high speed lathes with this de- 
vice over that which may be obtained on the same lathe with- 
out a rest. 





AUTOMATIC VALVE GRINDING MACHINE, 


This machine was designed to facilitate the manufacture 
and repairs of the cut out and angle cocks used in connection 
with air brake apparatus but may easily be arranged to grind 
any plug valve or valves with disc seats such as are used in 
general practice. It is claimed that an eight spind.e machine 
will grind from 200 to 400 old cocks or from 500 to 600 new 
ones in 10 hours and that very much better work is done by 
machine than by hand grinding. 

The valve to be ground in is fastened to the end of one of 
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AUTOMATIC VALVE GRINDING MACHINE. 


the spindles and the body of the valve is simply placed 0D 
the valve and is kept from revolving by the uprights or ©0l- 
umns which are placed at either side of each spindle. N° 
force other than the weight of the body is required to | old 
the two parts together while they are being ground. By 
means of the cam placed just above the spur gear on ech 
spindle the body is lifted off the valve twice during «ich 
revolution of the spindle. Hach spindle may be stoppec oF 
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started independently of the others by means of the jaw 
clutches. 

An eight spindle machine, such as the one illustrated, weighs 
about 1,000 Ibs. and occupies less than 4 sq. ft. of floor space. 
In addition to the eight spindle grinder the Automatic Valve 
Grinding Machine Company of Knoxville, Tenn., also make 
four and six spindle machines. 








VAUCLAIN BALANCED COMPOUND LOCOMOTIVE. 


Frisco SYSTEM. 

Information received since the publication of the description 
of the 4-cylinder Vauclain balanced compound locomotive of 
the Chicago & astern Illindis, on page 97 of the March num- 
per, indicates that instead of the weights given the actual 





weights are: 

On CHIMES 4 a okie w4. dG tik Ceioe ecw Ss Hess cakes bdo RSE 45,800 Ibs, 
First pair Of Grivers.....ccccccccccceccccccess eecenkes 48,800 Ibs. 
Second pair of drivers.......ccccccreccccceececvvscess 46,500 Ibs. 
Third pair Of drivers......ccccccccccccceccesesccceses 49,960 Ibs. 
oe eS ee rere Ter eR TTT eee LT 145,260 Ibs. 
Total WOIGME ccccccccccccvccrvesescceccccecceccvcese 191,060 Ibs. 








PERSONALS. 


Mr. A. H. Gairns has been appointed master mechanic of 
the Colorado & Southern Railway at Cheyenne, Wyo. 








Mr. J. J. Connor has been appointed general foreman of 
the Houston & Texas Central at Houston, Texas. 





Mr. A. J. Poole has been transferred as master mechanic 
of the Seaboard Air Line, from Savannah to Atlanta, Ga. 





Mr. H. M. Muchmore has been appointed master mechanic 
of the Paris & Great Northern, with headquarters at Paris, 
Tex. 





Mr. C. B. Gossett has been appointed master mechanic of 
the Chicago, Rock Island & Pacific with headquarters at 
Eldon, Mo. 





Mr. William Lincoln has been appointed master mechanic 
of the Northern Pacific at Staples, Minn., to succeed Mr. H. 
M. Curry, promoted. 





Mr. George Holden has been appointed master mechanic of 
the Texas & New Orleans Railroad with headquarters at Beau- 
mont, Texas. 





Mr. W. P. Sproul has been appointed master mechanic of 
the Atlantic Coast Line at Savannah, Ga., to succeed Mr. F. 8. 
Anthony, resigned. 





Mr. Jacob Schilling has been appointed master mechanic of 
the Chicago, Peoria & St. Louis Railway, with headquarters 
at Peoria, Ill. 





Mr. Thomas Nichols has been appointed machine shop fore- 
men of the Baltimore & Ohio at Lorain, Ohio, to succeed Mr. 
W. F. Ryan. 





ir. F. Burke has been appointed travelling engineer and 
ail brake instructor of the Duluth, Missabe & Northern, with 
he: dquarters at Proctor, Minn. 





Mir. S. T. Park has been appointed acting superintendent 
moive power of the Chicago & Eastern Illinois, with office 
at Danville, Ills. He has been master mechanic of that road. 





©. Milliken has been appointed superintendent of motive 
pov er of the Houston & Texas Central, with headquarters at 


Ho: ston, Texas, to succeed Mr. S. R. Tuggles, resigned. 





L. L. Collier’ has resigned as master mechanic of the New- 
ton & Northwestern to become general foreman of the Chi- 
cage Rock Island & Pacific shops at Dalhart, Texas. 





M.. J. B. Gould has béen appointed master mechanic of the 
Chic go, Rock Island & Pacific at Goodland, Kan. He was 
forn «rly master mechanic of the Cincinnati, Hamilton & 
Day‘ on. 
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Mr. R..L. Langtim has resigned as mechanical engineer of 
the Denver & Rio Grande to become mechanical engineer of 
the Cincinnati, Hamilton & Dayton, with headquarters at 
Lima, Ohio. 





Mr. H. M. Curry has been promoted from the position of 
division master mechanic of the Northern Pacific at Staples, 
Minn., to that of general master mrechanic, with headquarters 
at St. Paul, succeeding Mr. A. W. Wheatley. 





Mr. William Cockfield has been appointed locomotive super- 
intendent of the Mexican Railway, with headquarters at Ori- 
zaba, Mexico, to succeed Mr. J. M.. Muir, resigned. Mr. Cock- 
field was formerly locomotive superintendent of the Inter- 
oceanic Railway of Mexico. 





Mr. George W. Smith has resigned as superintendent of 
motive power of the Chicago & Eastern Illinois to become 
superintendent of machinery of the Missouri Pacific Railway, 
with headquarters at St. Louis, succeeding Mr. J. W. Luttrell, 
resigned. i 





Edward Longstreth, who was for a number of years general 
superintendent of the Baldwin Locomotive Works, and a mem- 
ber of the firm of Burnham, Williams & Co., died in Philadel- 
phia, February 24th, at the age of 64 years. He began as an 
apprentice in the Baldwin Works in 1857, and ten years later 
became general superintendent. After three years in this 
position he was admitted to the firm. He was one of the lead- 
ers in the development of these works, and contributed in a 
very important way to their success. 


i 








NEW CATALOGUES. 


VALVE TROUBLES AND How To Avoip THEM.—A small pamph- 
let from Jenkins Bros., 71 John street, New York City. 
* 








Metat Saws.—Catalog No. 3 from the Higley Machine Com- 
pany of New York, N. Y., describes the various metal saws and 
saw blade grinders made by them. 





DRILL-GRINDERS.—Catalog C from the Washburn shops of the 
Worcester Polytechnic Institute of Worcester, Mass., describes the 
drill-grinders manufactured by them. 





MILLING MACHINES.—A handsome catalogue has just been re- 
cieved from the Kempsmith Manufacturing Company, Milwaukee, 
Wis., which describes their line of milling machines and attach- 
ments. . 





ComMON SENSE AND MATHEMATICS.—In a small pamphlet, with 
this title, the Lucas Machine Tool Company, Cleveland, O., empha- 


size the advantages afforded by their “Precision” boring, drilling 
and milling machine. 





Bupa METALs.—Bulletin No. 11 from the Buda Foundry and 
Manufacturing Company, Railway Exchange building, Chicago, 
describes their new anti-friction metals, bronzes and hardened or 
“steel” copper. 





Morors.—Folder No. 4038 from the Westinghouse Wiectric & 
Manufacturing Company of Pittsburg, Pa., describes their type F 
induction motor and illustrates some typical applications. Folder 
4039 describes their type R direct current motors. 





ALTERNATING CURRENT GENERATORS.—Bulletin No. 50 from the 
Crocker-Wheeler Company, Ampere, N. J., describes in detail 
their belt type alternating current generators, which are made in 
sizes from 30 to 250 K. W. A. 





Trucks.—A handsome catalog from the J. G. Brill Company 
of Philadelphia, Pa., describes in detail their 27 E truck, considers 
the advantages to be gained by its use, and presents a number of 
strong testimonials and a long list of its users. 





VERTICAL MILLING MAcHINES.—Catalog No. 40 from the New- 
ton Machine Tool Works, Philadelphia, Pa., illustrates severai 
designs of vertical milling machines, both belt and motor driven, 
which ate specially adapted for locomotive and railroad shops. 



























































TooLs AND SUPPLIES FOR STEAM, WATER AND GAs USERS.— 
A pocket catalog from the Walworth Manufacturing Company, 
Boston, Mass., manufacturers of brass and iron goods and tools 
and dealers in wrought iron pipe and supplies for steam, : water 
and gas work. 





VARIABLE SPEED Moror DrivEs.—Bulletin No. 37A from the 
Northern Electrical Manufacturing Company, Madison, Wis., con- 
siders the best types of controllers to use with variable speed 
motor drives for different machine tools and illustrates several 
applications of Northern motors. 





VARIABLE SPEED Morors.—Bulletins 5, 6 and 9, series B, from 
the Electro-Dynamic Company, Bayonne, N. J., furnish data and 
dimensions of the various sizes of their inter-pole variable speed 
_ motors, describes their construction in detail and considers the 
most important advantages afforded by this type of motor. 





Etrectric Morors.—Circular No. 1097 from the Westinghouse 
BPlectric & Manufacturing Company, Pittsburgh, Pa., describes in 
detail their type K direct current, series wound motors for crane, 
hoisting, and similar service. Circular No. 1099 describes their 
bi-polar motors for direct current circuits, which are made in 
sizes from 1-6 to 1% h.p., and wound for 110 and 220 volts. 





PROTECTION OF STEEL FROM CorROSION.—The April number of 
Graphite contains an impressive number of fine engravings of nota- 
ble buildings and bridges in various parts of the world, all of which 
are protected by graphite paints. It also contains seasonable 
talks on good paint and good painting. Those who are responsible 
for steel structures should procure copies from the Joseph Dixon 
Crucible Company, Jersey City, N. J. 

~ 3 





How To HANDLE WATER FOR THE LOCOMOTIVE.—Bulletin No. 2 
from the Otto Gas Engine Works, 360 Dearborn street, Chicago, 
considers the methods of supplying water to locomotive tenders 
and describes and nicely illustrates their stand pipe, new steel 
bottom tank and the various tank and water column fixtures made 
by them. With improved appliances water can be discharged into 
the tender tank at the rate of 6,000 gals, per minute. 





Progress Reporter.—The April number just received from the 
Niles-Bement-Pond Company is devoted entirely to locomotive 
manufacture and contains 46 full-page half-tone illustrations show- 
ing their machines and cranes as installed at the Schenectady and 
the Brooks works of the American Locomotive Company. Every 
motive power officer should look this number over carefully, as 
most of the machines are adapted to locomotive repair shop work, 
and the methods of handling the work and the rate at which some 
of the parts are machined will afford the means of a valuable and 
instructive comparison with what is being done in their own shops. 








NOTES. 


CROCKER-WHEELER COMPANY.—Mr. B. A. Schroder has been 
transferred from the St. Louis to the New Orleans office, to suc- 
ceed Mr. W. P. Field, who has gone to the Boston office. 








MANNING, MAXWELL & Moore.—Mr. E. B. Boye has been ap- 
pointed manager of the Cleveland office of this firm in Williams 
Block, Cleveland, O. He has been connected with the Chicago office 
for the past five years. 





STOCKBRIDGE MACHINE CoMPANY.—This company. announces 
that they have made arrangements with the Niles-Bement-Pond 
Company for the sole agency of their shapers in New York, Boston, 
Chicago and London. 





Tur Bupa Founpry & MANUFACTURING CoMPANY.—This cofi- 
pany has been successful in procuring a large order for track 
supplies to be used in the Panama Canal work, and shipments 
are now being made. 





AMERICAN ELEcTRic & CONTROLLER CoMPANy.—Mr. Chas. D. 
Knight, who has been connected with the engineering departments 
of the General Electric Company, National Electric Company and 
the Cutler-Hammer Manufacturing Company, has been appointed 
chief engineer of this company, and under his supervision a com- 
plete line of alternating and direct current controllers, starters, 
automatic switches, solenoids, etc., will be manufactured in addi- 
tion to the “Rheocrat.” His office address is 12 Dey street, New 
York. 
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CrOCKER-WHEELER COMPANY.—The Trustees of the Sanitary 
District of Chicago have placed an order with this company for 
four 4,000-k.w. 3-phase 60-cycle 6,600-volt alternating current 
generators with exciters. 





Tue W. L. Mitter Company.—This company has been organ- 
ized to manufacture and contract for complete power plants, auto- 
matic locomotive boiler washing equipment, for washing and filling 
locomotive boilers with water heated by waste heat; for vacuum 
heating systems for roundhougses, shops and terminal buildings 
and for boilers, engines, pumps, heaters and piping. Mr. W. L. 
Miller, the president, was formerly connected with the Erie Heat- 
ing Company, but has severed this connection to form the com- 
pany which bears his-name. ‘The offices are Clark and Monroe 
streets, Fort Dearborn Building, Chicago. 





NEw WATSON-STILLMAN PLANT.—The Watson-Stillman Com- 
pany have moved into their new works at Aldene, N..J., where ex- 
cellent shipping facilities are available on the Lehigh Valley Rail- 
road. The plant includes a 100 by 182 ft. machine shop, of two 
stories, and a 120 by 35 ft. annex, a 62 by 100 ft. store house, a 
60 by 74 ft. pattern shop, a 50 by 30 ft. blacksmith shop and power- 
house with electric distribution. This plant adds greatly to the 
manufacturing facilities of the company, all of the equipment being 
of the best, and it also provides admirably for manufacturing and 
finished stores. 





J. G. Britt Company.—This company has lately received the 
following orders for its patented “Eureka” maximum traction 
trucks: 180 for the Tokio Electric Railway Company, Japan; 
90 for the New South Wales Government tramways, Australia; 
40 for the Tokio-Densha tramways, Japan; 42 for Marseilles, 
France, and 40 for Wigan, England. The “Eureka” truck was 
planned to meet all the difficult conditions found in cities, and is 
to-day more largely used than any other truck. The advantages 
claimed are that it carries long cars as low as does a single 
truck, and by bringing the load at certain points upon the side 
frames near the large yokes has the traction necessary to start 
quickly and climb heavy grades easily. The truck is standard in 
New York, Brooklyn, Baltimore, Boston, London, Liverpool, Paris, 
Sydney, Tokio and other large cities. 





FEDERAL Court SusTAIns TESLA PATENTS.—In pursuance of 
a decision handed down by him on February 20th, in the United 
States Circuit Court for the eastern district of Wisconsin, sus- 
taining the contention of the Westinghouse Electric & Manu- 
facturing Company that the synchronous motors of the National 
Plectric Company were an infringement of the broad rights cov- 
ered in Tesla patents Nos. 381968, 381969, 382280, 382281, Judge 
Seaman, in Milwaukee, on February 24th, enjoined the National 
Electric Company from the further sale of such motors. The de- 
Cision in the suit is the first that has been obtained in the litiga- 
tion begun some time ago by the Westinghouse Company to pre- 
vent the sale of synchronous motors and rotary converters by 
American manufacturers not enjoying a license under the Tesla 
polyphase motor patents. A decision is now pending in the United 
States Circuit Court for the southern district of Ohio in the suit 
brought by the Westinghouse Company against, the Bullock Elec- 
tric Manufacturing Company, alleging a similar infringement of 
the same patent rights in the sale of Bullock synchronous motors 
and rotary converters. The final hearing in the latter suit was 
conducted before Judge Thompson, in Cincinnati, on February 
7th and 8th, Mr. Frederic H. Betts and Mr. Page appearing for 
the complainant. The Tesla patents involved in these suits have 
been the subject of considerable litigation in the past few years. 
The action instituted by the Westinghouse Company a number of 
years ago against the Thomson-Houston Company, for alleged 
infringement of the Tesla patents, was discontinued upon the 
execution of a patent agreement, under which the General E!ec- 
tric Company has for several years manufactured and sold induc- 
tion and synchronous motors and rotary converters. A number of 
manufacturers have been enjoined from manufacturing induction 
motors, but the decision in the suit against the National Electric 
Company is the first court ruling that the synchronous motor is 
within the generic Tesla invention. 





WANTED—Position as roundhouse foreman by man of execu- 
tive ability and knowledge through experience. Has held suc!i 2 
position and present position of shop foreman for six years. d- 
dress M., care of Editor, AMERICAN ENGINEER AND RalILnoAD 
JOURNAL, 140 Nassau St., New York. 
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, naan 
Type—Drivers .....+++e0- anit } 4—6—2 (PACIFIC). | 2—6—2 (PRAIRIB). 
Type—Name ....++++++- ceeeeed| oe eS 
OE —————— * | 
i reer es , ‘ (CRRi MN. FP. | A. T. & |N.Y.C.&| C.M.& C.,R.1 | Ls. & |C, B.&Q.!| | a. ."s _& |C., B.&Q.| L.S.&M.S./S. P. Ry 
Name of railroad.. A Ge | C&A C.& A. |M.C.R SF. HR. St Po iB. | s - | 4 Q. | . 
MEU Jon, daa wel eee 601 L Q—1 1,200 -8 301 J—41 950 P- 14. A 1918 | ~ J-40 102 
yy = —_ aa (akattad aah Baldwin Baldwin | American| American| Baldwin | American| C. M. & | American American American | baldwin Baldwin Brooks Baldwin An 
Eeple or “compound eaecceekaes | Simple Simple Simple Simple Simple Simple Stops | Simple Simple Simple deus Simple Simple p Lu ‘ a 
, ° omp, 
A ea ear ree reeee| 1904 1903 1904 1904 1903 1904 1905 | 1903 1904 1905 1901 1904 | 1900-1 1903 
eet MOOR: gs.0s Ktebs dexense | 29,900 28,800 28,500 31,000 33,500 | 28,500 32,500 | 28,300 27,800 35,050 27,500 35,050 | 24,700 21,700 2 
nag? > op 7 nein | 221,500 | 221,300 | 221,000 | 219,000 | 216,100 | 215,000 | 208,750 | 193,000 | 2335000 | 212,500 | 210/300 | 208.550 | 174’500 | 20u'u20 20 
ema pa aetwsen Cate cele My | 135,510 145,0u00 140,500 142,500 147,400 eye ery pee 165,200 154,000 143,600 151,070 130,000 102,190 Li 
Reggae ; 36,: 3¢ : ) : 2,30 26,000 Sate brues 29,7 23,2 21,5 62 5 
Weight on leading truck. ---:"1!) 4gtg0 [- 40000 | 38000 | 37:00 | 3s'ro0 | .88-000 | ga'o00 | eraon | 2808 | ---e-- eraos | srzeo |, 21393 | shez | § 
Weight of Be nay Bae SPST 166,600 166,600 122,600 128,800 138,800 | 127,000 125,600 ; 141,500 L5G,02O |e cewes 112,600 152,000 | 124,500 144,850 12 
Weight of ten and ins... 13-4 13-9 13-0 12-0 13-8 13-0 12-6 | 12-4 14-0 13-44% 13-8 13-44 | 14-0 6-10 q 
Wheel base, driving, - per ton. .| 33-4 32-8 33-714 82-6 33-9, 33-7 % 32-5 31-10 34-3 30-8% 32-2 30-8% | 31-9 31-34% 
Wheel base, engine, a | se¢ : ae 62-014 - ¢, 59-0 59-11% 58-9 62-31% 62.24 57-8: et il oa ae 
Wheel base, engme and tender. 62-54 ~ > tie —* 75 2°: 69 79 69 73 69 “81. 9° 
ie ‘ 8 7 
Driving wheels, diameter, ins.... 17 96 291 22 23 21 2114 29 7 & 22 99 214 5 & OF - 
Fons 22 22 22 22 22% é 21% ee 17 & 28 we 20% 15&25 | 15} 
Cylinders, diameter, ins.... 
eum Meee 28 28 26 26 28 26 26 CO 26 28 28 28 28 28 28 
Sonne cartane. arenes sq. ft... 179 202 180.3 179.4 192.8 178.65 245.6 | 164 |) QQ, { 170.9 |" 195 190 \ 190 {| 154 
i d Mrtak icthuat--cupeas 23.6 RD errr? Seeeeeee Eevee } Mee? cece © aves 51 i | Tene 
ene Careeess SN SUP. «+5 + | * 2,874 3.234 | 3,690.6 | 3,361 3.402 | 3,570 3,136 | “2,958 |° 3,679 3,343 3,543 3,354 | 3,172 | 884 | 3, 
eed —codl gS 3053 | 3,436 3,894.5 | 3,549.4 3,595 | 3,776 3,381.6 | 3,122 3,901 3,513.9 3.738 3,575 3,362 3038 , 
Firebox, jength 2 RS RO Me 108 108 96% 96 108 96% 125 % | > 108% 109 108 108 84% ro . 
cine Wh, W0...-:2.09005- | 66. if 75% | 65% | 11% | 75% dim | 74 13% 73 1M | 72% 834 6% | 7 
Grate area, sq. ft.......- tenes . 49. 50. . . ; 20. vay o 9) 93. oo 6.6 tenes a 
ter, ins.... 70 70 721-16 70% 70 70% 72 66% 70 70 70 70 66 66 
i Scan tn,.-... | 413 113 113 115 112 113 113 113% ae ie 112 107% | 110 117% | 1 
Tubes, No. and diameter in ins...| 245-2% 276-214 354-2 374-2 290-2% bee ae re ee 823-35 301- 2M | 318-2 A 301-2% | 285-2% 346-2 
- wt ~ -G = - - - -6 9- 9-( 9-0 16-0 
Tubes, length, a — aed etn | 300° 300 500. 300° 320. 200 200 200 200 210. 200. 210 | 200 200 
gh ~~ SRaephpegaeann | Straight | Straight | Straight | E.W.T.| Ww. Straight | ...... W. T. | E.W.T. | Straight] Straight} Straight| W. T. W. 1 st 
ror ges as ge RRIRE 2 Fert Bit. Coal} Bit. coal] Bit. Coal} Bit. coal| Bit. coal! Bit. Coal lss08 coal| Bit. coal] Bit. coal| Bit. coal! Bit. coal an > | Bit. coal Oil Bit 
seecceecose Sebel nan | 3 90: - 11904, p. | 1905, p. 8] 1903, p 1904, p. |1905, p. 74) 1903, p. | 1904, p. | 1905, p. | 1901, p. 904, p. | 1901, p. 1993, p. 190 
Reference in American Engineer j | 1904, p 1903, D . = or 2 279 5 x aor 
: ‘ f 443 87 351 413 78 373 356 69 329 
and Railroad Journal....... 133 85 347 . | | 
FREIGHT LOCOMOTIVES. 

a ne Cee ee 0-6-6-0 | 0-10-0 2-10-2 wee li 
ae aS Mallet | Geared | Santa Fe| 2—10—0 (DECAPOD). 2—8—0 CONSOLID 
Name of railroad...........++++ B.&0. | C. RL & |A-T. & SB. AT. &8.F}AT. & S.F)I 4 8t. P. & N. P. |A-T.&S.F.|B.&L.E. | Union, |{L.s.&M.8. Lehigh |N.Y.C.& |L.S.6M.8. |N. 

icleiviglW ute, ‘SM. | alles TR. 
Bee Nocoigih: SUeNS ooo is Bice ekttaee es ie8 900 940 989 * 600 | W (com.) 900° : 150 ; 95 G-46 1301-15 G 4 | G-5 
SRR eee ai aan Gi ees American Lima Baldwin Baldwin | American] Baldwin | American] Baldwin Pittsburg | Pittsburg American Baldwin American |American Ame 
Simple or compound, ........0.; Mallet Simple Tandem Tandem Tandem Vauc. | Tandem Vauc. Simple Simple Simple Vauc. | Tandem Simple Sin 
Comp. — Comp. Comp. Comp. Comp. Comp. aie ones bya | —— ‘nes 
' Soren et 1902 1902 1902 1900 1904 1902 190( 8 1903-4 898- 903 904 
olla ES Me Raley poke See 70,000 47,000 62,800 62,500 55,300 48,600 | 45,000 55, = 63,800 53,300 46,500 47,700 46,600 15,700 
“eieep 334,500 | 291,000 | 287,240 | 267,800 | 259,800 | 210,000 | 271,000 | 261,720 | 250,300 | 230,000 | 230,000 | 228,082 | 225/000 | 220/400 - 
Ee Sera : A , ’ v f ; 
Weight on drivers........ceceee 354,500 291,000 234,580 237,800 232,000 185,100 207,000 199, 670 225,200 208,000 203,000 205,232 200,000 196,000 <0U 
¥ ght on drivers... 23,420 30000 7" 800 24900 30/300 27/250 5100 22.000 27.000 22.850 25.000 24,400 ‘ 
ol. veuwse 2 ewudes R zt, " ’ 45) “9, “, 27, “2, 25, 24, “ 
Weight, on was ak) eee Games} OO | scdeck: bc svncad beau | S800 | 84,900 | -eweee’ | veces | ceceee | ceceee | ceeeee | ceeees 
emp - _ ‘ 
Weight of tender loaded......... 143,000 A IGG 500 | oo aac 134,900 124,550 146,500 162,000 141,000 104,000 148,000 148,000 137,500 137,500 137 
Wheel b vin t. and ins... 30-8 44-5 19-9 20-4 20-0 19-4 16-6 16-0 15-7 15-7 17-3 15-0 15 17-0 L7 

ase, driving, f d | 9 9¢ - , 
Wheel base, engine, ft. and ins... 3u-& 44-5 35-11 29-10 28-11 28-0 | 34-9 31-64%, _ 24-4 24-0 26-5 23-10 23 25-11 2% 
Wheel hase, engine and tender... 64-7 54-4 “— 59-6 62-0 58-3 | = = — —o 58-0 oe 5 = 68 
Drivine wheels, diameter, ins.... 56 40 57 57 55 5 5 58 551% 63 
Cylinders, Gemeur, ins....9....| 20482 15 19 a2 19 &32 |17 %,& 30] 17 & 28 19 & 30 18 & 30 = a3 23 oe on 
Cylinders, stroke, ins........... 32 17 32 2 : 30 ¢ 32 
Heatin stroke nena kk. | «ae 156 210 210.3 205.4 201 200 210.3 241 205 |) o39 {| 198 og {| 189 
Heatiny surface, arch tubes......| «+++ [ewsceee | ceeeee a SLT ed aor a case ee Sa ae ha rere ~ ws seee aap 
inc cad “ee... 5,366 1,837 4,586 | 5,155.8 | 4,476.5 | ‘2\799 3,819 | 5.1558 | 3564 | 34165 | 3.725 3,952 3,717 
Heating surface, total........... 5,585 1,993 4,796 | 5,390 4,681.9 3,000 4,028 5,366.1 3,805 3,321.5 3,957 4,145 3,937 | 
Firebox length, ins............. 108 96 108 | 108 108 1-16 132 “a 108 182 120 108 120 105 1-16 | 26 
Firebox width, ins............. 96 54 78 79 41 A 78 40% 40% 73% Og (9% : 
Fe S eer : 72 36 = | 58.5 es 37.5 be 58.5 = $8.5 55 po +4 
Boiler, smallest diameter, ins.... 84 60 78% | 78% 78% 68 A, 78% 8 80 ( oi 8 
Boiler, eight. center, WB ass5.5'6 ‘ Se een 118 RS ae deere F 107 118 118 119% 111% 119 103% 114 
Tubes, Yo, and diameter in ins...| 436-2% 270-2 | 391-2% | 463-2% | 413-2% 344-2 374-2 463-2%4 | 406-2% | 355-2%4 461-2 502-2 507-2 158-2 
Tubes, iongth, ft. and ins........ 21-0 13-0 20-0 | 19-0 18-6 15-7 19-6 19-0 | 15-0 15-0 15-6% 15-0 % 14-9 15-6 
Steam :.ressure, IbS............. 235 190 225 225 225 215 200 225 | 220 200 200 200 200 _ 200 
Type of boller.............00. -| Straight | W.T. W.T. | W.T. E. W.T. | E.W.T. | E.W.T. | W.T. | Straight | straight | WwW. T. Wootten | E. W. Straight | Stra 
Bs +» a eiidigkende Poe ta aia Bit. coal | Bit. coal. | Bit. coal | Bit. coal Oil Bit. coal | Bit. coal | Bit. coal | Bit. coal | Bit. coal | Bit. coal Ant. coal Bit. coal Bit. coal Bit 
Referen.< in American Engineer 1904, pp. | 1902, p 1903, pp. 1902, p. |1902, p.38] 1900, p. |1905, p. 5] 1903, pp. | 1900, p. 1898, p.| 1903, pp. | 1898, p. 1903, p 1905, p 19 

and ailroad A eee 237 & 262 244 372 & 398, 192 319 16 & 109 214 365 416 395 174 Af 
1904, p. ' 439 
176 | 1904, p. 
12 
NOTE- 


These fieures have been verified by the railroad officials in charge. 
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IFIC). 2—6—2 (PRAIRIE). 4—4—-2 
T. & |N.Y.C.&| C.M.& GC, Bt. | E.. 8 -&. 16, B.&Q.| A. A. 7. & |C.,B.&Q.| L.S.@M.S.|S. P. Ry. | N. ¥.C.& A.T.&s.F.|C., 
c H. R. St. P. & P. M8 | H.R. 
K F2-851 801 J—41 1950 P. 14. A 1918 J-40 3022 | I-1 256 y 
dwin | American C. M. & American American | American} baldwin Baldwin} Brooks Baldwin | American Baldwin | Bi 
Simple St. P. Simple Simple | Simple | Vauc. Simple | Simple Vauc. | Cole Bal. Vauc. | 4-¢ 
Simple } Comp. } Comp. | Comp. Comp. | Col 
1904 1905 1903 1904 | 1905 1901 1904 1900-1 1903 1904 1903 E 
B3,500 28,500 32,500 28,300 27,800 | 35,050 | 27,500 35,050 | 24,700 21,700 24,000 24,000 2: 
6,100 | 215,000 208,750 193,000 233,000 | 212,500 | 210,800 208,550 | 174,500 200,030 | 200,000 193,760 | 19 
7,400 | 141,000 130,500 132,300 165,200 | 154,000 143 ,600 151,070 | 130,000 102,190 110,000 101,420 | 10 
B0,000 36,000 44,250 32,300 SG 000 ) oe kes | 29,700 23,260 | 21 500 61,620 50,000 46,920 5¢ 
8,700 38,000 34,000 28,400 eel <cinnss | 37,500 34,220 | 3,000 36, =30 40,000 45,420 4: 
B8,800 | 127,000 125,600 141,500 SEDCEO <b. ae sixe | 112,600 152,000 | 1 ry 500 144,850 | 124,000 140,000 a 
'8 13-0 12-6 12-4 14-0 | 13-4% | 13-8 13-445 | 14-0 610 | 26 6-4 
33-71% 32-5 31-10 34-3 |© 30-8% | 32-2 30-84 31-9 31-34% | 27-9 29-6 
59-0 59-11% 58-9 62-31%, | 62-2% | 57-8% 55-81% | 57-2% 65-2% | 53-8 58-314 
75 72 69 79 | 69 79 69 } 1 79 | 79 73 
22 23 21 21% | 22 17 & 28 22 | 20% 15&25 | 15%, &26/15 & 25 | I 
ones ae aos 28 28 2 28 28 = | 19k 26 
, , 5 \ a Nt ae: | 195 190 54 15 190 ; 
OS ie = ae er OER : ME...) eee Bere 51 Be: Bie ae 4B ares a 
,402 3,570 3,136 2,958 3,679 | 3,343 | 3,543 3,354 3,172 2,884 3,248 2,893 | 3, 
B,595 3,776 3,381.6 3,122 3,901 3,513.9 | 3,738 3,575 3,362 3,038 3,446 3,083 3, 
8 96% 125% 84 108% 109 108 108% 84% 119% 96% 107 15-16 
75% 41% 74 73% 73 71% 724 83% 63% Thu% 66 ( 
50.23 *35.84 43.2 ° 55 54 53.5 55 ee. bk aadiwe 50.23 49-4 : 
70% 72 66% 70 70 70 70 66 66 70% 66 
113 113 113% 114 ne. f 112 107% 110 117% 111 1-16 105 > 
2% 303-2%4 863-2 304-2 322-2% | a | 318-2%4 301-24 285-2%4 346-2 390-2 273-2%4 27 
0-0 16-6 18-7 . 19-6 | 9-0 | 19-0 19-0 19-0 16-0 16-0 18-1 
200 200 200 200 210 200 210 200 200 220 220 
; Eh. a atace @ % (Pee Ww. 2 Straight | Straight] Straight | ae? W.T Straight W.T a" 
coal} Bit. Coal | Bit. coal} Bit. coal] Bit. coal| Bit. coal| Bit. coal| Bit. coal| Bit. coal Oil | Bit. coal} Bit. coal] Bi 
; 1904, p. |1905, p. 74) 1903, p. a p- | 1905, p. 1901, p. 1904, p. 1901, p. 1993, p. 1904, p. 1908, pp. 19 
87 351 413 78 | 373 356 | 69 329 166 212 & 234 
FREIGHT LOCOMOTIVES. 
DECAPOD). lp—s—2 (MIKADO). 2—8—0 CONSOLIDATION. 
ape i : 
&S.F\M., St. P.& N. P. A.T. & S.F.| B. & L.E. Union, |L.S.&M.S. Lehigh N.Y. C.& |L:S.&M.S. |N. Y.Q&| A T.& 
Ss. S. M. | Valley H. R. | H.R. S: ¥. 
»89 600 | W (com.) 900 150 95 G-46 1301-15 G-4 G-5 G-5 , ‘ 
prican| Baldwin | American| Baldwin | Pittsburg | Pittsburg | American Baldwin ‘American |American |American Baldwin | Aj 
dem Vauc. | Tandem Vauc. Simple Simple Simple Vaue, Tandem Simple | Simple Vauc. T 
mp. Comp. Comp Comp. Comp. Comp. Comp. ( 
: 1900 1904 1902 1900 1898 1903-4 1898-9 1903 1904 | 1903 1902 
300 48,600 45,000 55,600 63,800 53,300 46,500 47,700 46,600 45,700 45,700 45,300 
,800 210,000 271,000 261,720 250,300 230,000 230,000 228,082 225,000 220,400 220,200 214,600 2 
,000 | 185,100 | 207,000 | 199,670 | 225,200 | 208,000 | 203,000 | 205,232 | 200,000 | 194,000 | 200,000 | 191,400 | 1 
800 24,900 30,300 27,250 25,100 22,000 27,000 22,850 25,000 24,400 20,200 23,200 
TES 33,700 PEG Libero f Masccs E vevucisr | eeeeee | ieeaees ivan PP ee et Geer a a 
( 
900 124,550 146,500 162,000 141,000 104,000 148,000 148,000 137,500 137,500 137,500 110,000 
19-4 16-6 16-0 5-7 15-7 17-3 15-0 15-0 17-0 17-0 15-4 
-11- 28-0 34-9 31-61% 24-4 24-0 26-5 23-10 23-7 25-11 25-11 24-6 
58-3 63-1 62-0 57-11% | 54-91% 58-0 57-104 59-1 60-7 60-7 54-2% r 
5 55 63 57 54 54 58 55% 51 63 63 57 
» &30| 17&28 19 & 30 18 & 30 24 23 23 18 &30 | 16&30 23 23 17 & 28 1 
32 30 82 32 32 30 30 2 32 32 32 
05.4 201 200 210.3 241 205 \ 193 201 } { 189.77 165 
rE ne OS Pe Grea 232 { Pu Ete 26 220 ae eae 
476.5 2,799 3,819 5,155.8 3,564 3,116.5 3,725 3,952 3,915 3,717 3,717 4,031 
B81.9 3,000 4,028 5,366.1 3,805 3,321.5 3,957 4,145 4,142 3,937 3,937 4,266 
8 1-16 132 96 108 132 120 108 120 105% 105 1-16 | 1051-16 84 
% 41 65% 78 40% 401% 73% 108 79% 75% 75% 3-28 dia 
5 37.5 43.5 58.5 36.8 33.5 55 90 58 54.9 Sane 4 .svkee 
68 744% 78% 84 80 $0 80 77 815% 80 74 
i 107 118 118 119% 111% 119 103% 111 114 114 110 
2% 344-2 374-2 463-244 406-2%4 355-2%4 461-2 502-2 507-2 458-2 458-2 652-1% 
3 15-7 - - 19-6 19-0 15-0 15-0 15-6% 15-0% 14-9 15-6 15-6 13-7 
215 200 225 220 200 200 200 200 200 200 210 
ey E.W. T E. W. T. W. T. Straight | Straight Ww. T. Wootten a. W. T. Straight | Straight E W. T. 
i Bit. coal | Bit. coal | Bit. coal | Bit. coal | Bit. coal | Bit. coal Ant. coal | Bit. coal | Bit. coal Bit. coal Oil I 
, p.38| 1900, p. (1905, p. 5] 1903, pp, | 1900, p 1898, p. | 1903, pp. | 1898, p. 1903, p 1905, p 1904, p. 1902, p. 
319 16 & 109 214 365 416 395 174 46 16 10 
439 
| 1904, p. } 
12 




















RECENT LOCOMOTIVES. 

























































































| 
_—4--2 (ATLANTIC). 4—6—0 (TEN-WHEBL). wioeut 
es.F.!C., B.&Q.| C. & A. | P. R. R.| P. R. R.| Lehigh |D.&H.Co.| L. S. & B. & M. N.Y., N.H.|N. Y. C. & 
| Val. M. §. | & H.R. R. H. R. 
6 2,700 553. E-2A 2,512 | 502 F-52 346 G-4-b E-11 
dwin| Baldwin | Baldwin | American | Soc. Als. | Baldwin | American | Brooks | American | Baldwin | American 
guc. |4-cyl. Bal.| Simple | Simple | De Glehn Vauc, Simple Simple Simple | 4-cyl. Bal.} Simple 
mp. |Compound Comp. Comp. | Compound 
3 1904 1903 | 1903 1904 1900 1903 1899 1904 904 1902 
VOO 21,400 23,800 | 23,800 19,530 28,000 27,100 23,500 24,600 | 21,900 23,600 
760 192,000 183,820 | 182,000 162,000 | 194,758 175,000 172,500 171,000 | 160,600 266,000 
420 | 100,000 103,690 | 115,500 84,870 141,348 131,500 35,000 | 130,000 | 123,100 | 128,000 
920 50,000 40300 | S6,000 | .cecss | 53,410 43,500 37,500 41,000 37,500 24,000 
420 | 42,000 40,000 | 31,000 | ...... ere, ae ere eas mere rae err ey rere ee fa? aa 
Gee b cedhen 166,600 | 132,500 132,500 | 96,500 129,000 124,500 111,400 | 109,400 114,000 
4 7-3 7-8 } 7-5 7-0% 13-0 15-0 16-6 15-10 13-6 15-0 
-6 30-2 27-0 | 30-91% | 28-69-16 | 25-3% 26-4 27-4 26-10 | 27-5 23-0 
el err ee 56-3144 | 60-2 9-16 59-5 52-85% 53-744 55-244 54-6% 56-8 49-3%4 
3 7 80 80 80 5-16 72% 72 81 72 72 63 
25 15 & 25 20 20% 4m &| 17&28 21 20 20 15 & 25 20 
6 26 28 26 25 3-16 26 26 28 / 26 26 24 
0 166.4 191.2 | oT ” ee er eeneres 161.4 179.68 a { 159.6 168.5 162 
PS pees Pe! pao D ecdee Eo onwadle PRY 78.54 f 202% 27.3 RPS FIs HS) 
893 | 3,050.5 eames | 2.476 | ...-:<. | 2,525 2,405.5 2,260 2,631.6 | 2,497.5 2,275 
083 3,216.9 3,247.2 2,640 2,577 2,686.4 2,663.72 | 2,862% 2,818.5 2,666 2,437 
[5-16 96% 108% 111 114 114 119% | 120 102% 120% 93 
66% 72% 72 40 89% 102 | 44 65% 411% 97% 
9-4 44.14 54.2 55.5 33.37 | 71.25 84.85 | 36.6 44 34.69 63.2 
64 70 65 5% 5956 64 66% 66 | 66% 60 69 
. Me Bree 113 i a See ee 110 113 110 Scan 101 110 1-16 
2% 274-214 326-2% | 315-2 139-2 13/15) 325-2 308-2 343-2 336-2 318-2 365-2 
3-1 19- - | 15-0 14-5 5-16 15-0 15 | 15-0% 15-0% 15-1 12-0 
20 210 200 | 205 227% | 200 200 | 200 200 | 200 200 
fee WW. F Straight | Belpaire Wee fF. nnceae. bMaaésac | E. W.T E. W. T. W. T. Straight 
coal| Bit. coal | Bit. coal | Bit. coal | Bit. coal | Ant. coal. Culm j| Bit. coal | Bit. coal | Bit. coal | Ant. Coal. ~ 
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RECENT DiVELOPMENT OF THE FOUR-CYLINDER 
BALANCED LOCOMOTIVE. 


WitH COMMENTS ON SUPERHEATING. 





BY A. VON BORRIES. 

Eprror's Nore.—Professor von Borries, from his intimate 
assoviation with the modern development of German locomo- 
tive practice and his own important part in it, is qualified by 
wide experience to offer suggestions of the greatest value in 
the present stage of American practice. 


The recent development of the locomotive has moved in two 
directions: The introduction of the four-cylinder balanced 
compound locomotives and the use of superheated steam. Many 
of the ideas contained in the present types are not new, but 
have been published a long time ago in patents and papers, 
then forgotten again, because the development of railroad ser- 
vice did not yet need them, or because science and practice 
were not then able to use them profitably in regular practice. 

The four-cylinder balanced compound locomotive, which had 
its ji st development in France, then in Germany and Austria, 
is }ow regarded very favorably in the United States of 
Am-rica, so that there may be now running some 100 engines 
of this class, which number will increase at the end of this 
year to some 200. ‘The good results, in consumption and steady 
‘ing, which these engines showed on the testing plant at 
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the St. Louis Exhibition in 1904 seem to have greatly extended 
this favorable opinion in the United States. 

In America there are now two types of these engines, which 
resemble their European predecessors in the general -arrange- 
ment: The Vauclain type, built by the Baldwin Works, where 
all four cylinders are arranged in one line under the front 
end, and all four pistons work on the front driving axle, as in 
the author’s system, now generally used in Germany and 
Austria, and the Cole type, introduced by the American Loco- 
motive Company, where the inside pistons work on the first, 
the outside ones on the second driving axle, as in the De Glehn 
system, generally used in France. The Vauclain system is 
ilustrated in the AMERICAN ENGINEER in December, 1904, page 
466, the Cole in May, page 166, and the De Glehn in June, 
page 203. [The Vauclain arrangement is now built as men- 
tioned above, and also divided, as are the De Glehn and Cole 
arrangements.—EbDITorR. ] 

In the valve gear there is a difference, which is independent 
from the general arrangement of the engines. The Vauclain 
engines have one, the Cole engines two piston valves for both 
cylinders of each side, driven by one valve stem, and accord- 
ingly giving equal cut-off in the h.p. and l.p. cylinders. In 
this respect European constructors generally prefer to give the 
l.p. cylinders longer cut-offs than the h.p. ones, which re- 
quires independent motion of separate valves. In the De 
Glehn engines the cut-off in the h.p. and |.p. cylinders is kept 
fully independent from each other, so that four link motions 
are needed. In the author’s valve gear a fixed proportion 
between the two cut-offs is attained with only two link mo- 
tions of the Heusinger-Walschaert type by proper dimensions 
of the main levers. 

The first advantage of the four-cylinder engines over those 
of two cylinders is the perfect balancing of the accelerating and 
retarding forces of the reciprocating parts by their opposite 
or opposed motion on each side, without balance weights in 
the wheels. Such balance weights are only put in for the 
equalization of the revolving parts, so that no centrifugal 
forces disturb the equal pressure of the wheels on the rails. 
This advantage applies to both systems of motion equally. 
By the self-balancing of the reciprocating parts the jerky 
motion (in longitudinal direction) is suppressed totally, if 
the h.p. and l|.p. pistons have equal weights, otherwise it is 
reduced to a minimum. The turning motion around the 
center of gravity is reduced theoretically to about one-half, 
but experience shows that in practice it is negligible, being 
overcome by the diffsrent resistances against side motions on 
both ends of the engine. 

With the balancing of the piston or steam forces in the 
running gear. there is a difference between the systems. In 
the De Glehn and Cole arrangements the outside pair of pistons 
work on the second driving axle just in the same manner as 
in an ordinary outside two-cylinder engine. Now, experience 
shows that the piston forces cause a wear of the brasses in the 
axle-boxes in longitudinal direction, so that the journals are 
drawn fore and aft in the boxes, causing the well-known 
blows, and this causes flat spots on the left side drivers, on 2 
place which touches the rails, when the crank has passed its 
front center. This flat spot seems to be caused by a short 
sliding of the wheels in that position. It is always on the 
side of the following crank. English engines, which have gen- 
era'ly the right crank following, show it on the right drivers. 
The whole matter has been thoroughly examined by Mr. Busse, 
chief mechanical engineer of the Danish State Railways. 

Now, these blows and those caused by the flat spots are the 
usual reasons for taking the engines into the shops for fitting 
up the journal brasses and turning the tires, which must be 
done deep enough on all drivers to cut away the flat spot on 
that one wheel. The only way to delay as long as possible 
this objectionable wear is to fit the brasses as tight as possible 
nearly half around the journals, but the blows come again 
after a longer run. -Now, when an engine goes in the shops, 
everything is overhauled and made ready for the next run- 
ning, so that the cost of repairs depend to a great extent, not 
upon the miles run, but upon the number of repairs, The en- 
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gine which keeps running for the largest number of miles- 


will, therefore, generally be the cheapest in maintenance, even 
if it is more complicated. 

In the De Glehn and Cole systems the second driving axle 
is exposed to similar but smaller piston forces. Therefore, 
these engines may show the same special wear after a longer 
run, I have not had sufficient experience in this system, but 
I want to direct the attention of those. who have such engines 
under control to this point. For the first driving wheels there 
is no fear in this respect, because two-cylinder inside engines 
show this wear, according to Mr. Busse’s experience, in a very 
reduced degree. 

In the Von Borries-Vauclain system, where all pistons work 
on the front driving axle, the piston forces on each side bal- 
ance themselves to a great extent. The journals get no hori- 
zontal wear in their brasses, and the engines run free from 
blows and irregular wear of tires until they must go to the 
shops for general wear. Experience on the Hannover division 
of the Prussian State Railroads has shown that 25 two-cylin- 
der 4—4—0 compounds, engaged in heavy express service, have 
run as an average some 41,000 miles from one turning of the 
drivers to the next, whereas 9 four-cylinder engines of the 
4—4—-0 and 4—4—2 types reached 67,000 miles as an average, 
some of them more than 90,000 miles. These figures prove the 
economy of these four-cylinder engines in maintenance. It 
would be very interesting if American railroads would fix sim- 
ilar figures for both types of engines, and try their running 
after averaging 40,000 to 60,000 miles. 

Another advantage of the four-cylinder engines against the 
two-cylinder ones is the practically unlimited diameter of the 
cylinders, so that they may be dimensioned so as to do their 
heaviest work with economical expansion. Also the draft on 
the fire is more uniform from the four jets per revolution, in- 
stead of two, and by the reduced exhaust pressure of the steam 
caused by the greater expansion. For these reasons, the four- 
cylinder engines steam better at slow and medium speeds, that 
is, they take the inclines at higher speeds. 

As to the valve gear, extensive trials have been made by 
German and French railways to find the best proportions of 
cut-off in the h.p. and |.p. cylinders, also on two-cylinder com- 
pounds. Of course, this proportion depends much upon the 
dimensions of the gear, especially the clearance space in the 
h.p. cylinders and the inside clearance of the h.p. valves. Gen- 
erally, it has been. found that a cut-off of 15 to 20 per cent. 
longer in the l.p. cylinders than in h.p., or a fixed cut-off of 
60 to 70 per cent. in the l.p. gives the greatest economy in 
steam consumption. But it must be stated that nearly all the 
engines have too small ports in the l.p. cylinders, their sec- 
tion being only 1-14 or 1-16 of the piston area. This fault is 
also the real reason why compounds in so many cases would 
not do for high speeds. The Prussian 4—4—0 express engine 
introduced by the author in 1891 was one of the first with 
ports of sufficient section, and has done very good work at 
high speeds. With small ports the cut-off in the l.p. cylinder 
had to be enlarged with increasing speed, for the purpose of 
giving the steam larger passages. Recent experiments with 
four-cylinder engines, where the 1.p. cylinders have ports of 
1-10 to 1-8 of the piston area, show that the cut-off may be 
reduced. 

The real reason why the 1.p. cylinder should have a longer 
cut-off than the h.p. is to keep the intermediate pressure low 
enough to prevent too high compression in the h.p. cylinders, 
with reasonable clearance spaces and inside cuts in valves. 
Of course, it is possible to run an engine with a proportion of 
piston areas of 1 to 2.8 with equal cut-off of 30 per cent. in 
both cylinders, but then the h.p. cylinder must have a clear- 
ance of 22 per cent. and large inside clearance in the valve, so 
that the engine will work less economically when run with 
longer cut-offs. The degree of expansion at 30 per cent. is 

0.3+.0.22 . 1 
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28 5.4. 
With a piston proportion of 1 to 2.5 a clearance of 12 per 
cent. in the h.p. cylinder is sufficient when the cut-off in the 
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lp. cylinder is 15 to 20 per cent. greater than in the h.p. one. 
The total degree of expansion at 0.3 is 
‘ 0.3 + 0.12 1 
2.5 6. 
This engine will work more economically at longer cut-ofis, 
because the intermediate pressure thus rises, and the com- 
pression fills up the h.p. clearance space better, correcting 
the shorter compression. Therefore, the differential cut-off 
enables the engine to work more economically with different 
tractive force. As in the four-cylinder engine itself, in com- 
parison with the two-cylinder, economy stands against sim- 
plicity, but I believe the economy will prove preferable. 

The well-known fault of the two-cylinder compounds, that 
the great degree of total expansion causes much condensation 
in the l.p. cylinders, is felt still more on the four-cylinder en- 
gines, because they work with still larger expansion. This 
condensation, of course, reduces the economy. Examinations 
of indicator cards seem to show that there is very small con- 
densation in the h.p. cylinders. Therefore, it would, perhaps, 
be a good plan to superheat the steam on its way from the 
h.p. to the l.p. cylinders, which might be done by a simple 
superheater in the smokebox. The difficulties of the high 
pressure and high-superheated steam would be avoided by this 
method. Of course, the l.p. cylinders would have to be larger 
in proportion to the larger volume of the superheated steam. 

This leads me to the superheater engines, of which the first 
was built in Germany in 1898, according to plans prepared 
by Mr. W. Schmidt, of Wilhelmshohe. (This superheater was 
shown in the AMERICAN ENGINEER, November, 1902, page 340.) 
Mr. Schmidt’s intention was to superheat the steam to such 
an extent that condensation in the cylinders would be avoid- 
ed. For this purpose the steam of 176 lbs. pressure and 374 
deg. of heat must be superheated to about 572 deg. Theo- 
retically, superheating to this extent should give an econ- 
omy of fuel of some 25 per cent., and of water of some 


30 per cent., compared with simple engines for the same 


total work. As soon as the speed is higher than that which 
corresponds to the limit of adhesion, because of the in- 
creased capacity obtained per unit weight of the engine, 
superheating becomes still more effective. An ordinary ex- 
press engine consumes one-half of its tractive force fer its 
own motion; a superheater engine of same weight, which pro- 
duces 30 per cent. more total tractive force, would draw a 
train of 60 per cent. heavier weight at the same speed. 

These favorable figures seem to be not quite fulfilled now. 
But it has been stated that a superheater engine of the 
4—4—0 type weighing some 54 tons does the same work in 
express service which requires a 4—4—2 compound of 62 tons. 
The work done by the superheater engines or, properly said, 
by the superheated steam, is excellent, the gain increasing with 
the speed. The small consumption of water is specially favor- 
able for long runs.- On the other hand, the superheater engines 
are still more liable to defects, and they are, therefore, oftener 
and altogether longer in the shops than other engines. This 
is caused partially by the heavier wear of driving boxes and 
tires, partially by occasional defects of the special parts con- 
nected with the superheating. 

The simplest type of locomotive superheater is the Pielock, 
in which the central portion of the boiler flues is inclosed 
by a case, and thereby separated from the boiler, the water 
being kept out by the case. The steam from the throttle 
passes through this case and among the tubes on its way to 
the cylinders. This superheater is regarded favorably here 
in Germany, because of its simplicity, and because it gives 
no trouble in service. In some cases the tubes have become 


‘corroded outside, but this is the only point requiring atten- 


tion. In all other respects boilers fitted with these superheat- 
ers are worked like others. A special feature of the Pielock 
superheater is that it may be applied to old boilers. 

The horizontal wear of the driving brasses and the resu!ting 
blows and irregular wear of tires, as previously described, is 
greater than on other simple engines, because the supe:!cat- 
ers have larger pistons, on account of the larger volume of 
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the steam, and, therefore, the piston forces are greater. Com- 
pared with compounds, the difference is still greater. I have 
no figures, like those mentioned before, when comparing the 
two and four-cylinder compounds, but it is important to state 
in practice the wear of tires for 100,000 miles running with the 
different types of engines. Of course, this figure and the 
smooth running would be nearly as good as with the four- 
cylinder balanced compounds, if the superheater engine is 
also built with four cylinders in the same manner. But then 
the question arises, whether it will not be better to retain 
the compound system with superheated steam. The question 
can only be settled by experience. On the Canadian Pacific 
Railroad the superheater compounds seem to have been more 
economical than similar simple engines, but the results 
seem not sufficient to settle the question. The four-cylinder 
simple engine would, of course, be simpler, but the compound 
would probably be more economical, owing to the larger de- 
gree of expansion and the larger opening of the ports by the 
valves. 

Regarding the occasional defects, or “locomotive failures,” 
what Mr. Basford reports from the English railways, that 
engine failures on trains are very unusual, also applies to 
German railways. Now, it is well known how successfully 
Mr. Schmidt and Mr. Garbe have overcome the great diffi- 
culties which stand against the use of steam of such high 
temperatures; but there are some features in this system 
which occasionally give trouble. What I have to say about 
this may, perhaps, be useful for our American colleagues, to 
enable them to avoid the same difficulties. 

The large flue tube which conducts a part of the fire gases 
to the Schmidt smokebox superheater is liable to leak at its 
connection with the firebox tube plate, if this connection is not 
made with the greatest care. The flues of that superheater 
sometimes break near the tube plates of the steam boxes, in 
which they are fastened, probably by strain from expansion, 
by heat or vibration. Such a breakage makes the engine unfit 
to continue its run, because the tube ends cannot be filled up 
by plugs like a broken flue. The inside walls, which separate 
the superheater from the inner space of the smokebox are ex- 
posed to high heat and burnt or bent, even if made of cast 
steel, instead of sheet iron. For these reasons I prefer the 
newest style of superheaters of the Schmidt and the Cole 
types, where the superheater tubes are put into a number of 
enlarged flues in the upper part of the boiler. These flues 
will not be more liable to trouble than the others, because 
they are secured in the same manner, and the superheater 
tubes are free to expand and well supported. This style of 
superheaters also give the least weight. The Schmidt fire tube 
superheater, as applied to a Canadian Pacific locomotive, was 
illustrated in the’ AMERICAN ENGINEER in September, 1903, page 
317, and the Cole superheater in September, 1904, page 338, and 
December of that year, page 456. : 

In the main steam tubes which conduct the steam to the 
cylinders all brass or copper parts must be avoided, because 
these materials do not stand the heat. Also I would prefer 
to conduct the side steam tubes immediately to the valve 
chests in the usual American manner through ports in the 
Saddles, because the saddles would be heated locally too much, 
causing excessive inner strains, which might cause breakages. 
Also there would be a great loss of heat in the great mass of 
the saddle. For the same reasons the walls of the valve chest, 
where they are exposed to the superheated steam, should be 
insulated or independent from the other parts of the cylin- 
der casting, especially from the cylinder walls themselves, 
where the heat would cause friction of the pistons. The steam 
pipes and valve chests must be large enough to act as a reser- 
voir for the cylinders, together with the superheater. 

The small piston valves employed by Mr. Schmidt of only 
6 ins. diameter, with double ports for admission, are very 
light, durable and simple, but they have no packing rings, and 


& considerable part of the steam passes around them fnto the 
exhanst. It is difficult to fit them in the proper manner, so 
as to 


avoid friction on the one hand and excessive leakage 
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on the other. Friction has in some cases caused breakage of 
valve stems. The first superheater engines had larger pistons 
with packing rings, which worked quite well and were tighter. 
Also in this question experience must show what sort of valve 
will be the preferable one. 

Superheated steam is lighter than saturated, and, there- 
fore, passes the ports and passages with less resistance. 
Therefore, the ports can be kept smaller in section, and the 
lead of the valves should be smaller than usual, especially 
with double-ported valves, to secure easy working of the en- 
gine. For large lead causes much friction, hot crank pins 
and loose cylinders. The economy of locomotives depends 
much upon the proper lead. 

I hope that the foregoing remarks will be of some utility 
to our American colleagues in directing their attention to 
some points, which seem essential in the present development 
of the locomotive. 


LOCOMOTIVE TESTS AT THE ST.LOUIS EXPOSITION. 








THE CLASS H 6 A, 2—8—0 LOCOMOTIVE. 





No. 1,499 of the Pennsylvania Railroad, tested at St. Louis 
last year on the testing plant, illustrated in this journal last 
month, was the first locomotive ever to undergo such a re 
markably thorough series of tests. Bulletin No. 4, published 
by the Pennsylvania Railroad System, records this series of 
tests in full, and is a valuable document. It records seven- 
teen tests made from June 11th to June 27th of last year. No 
test was shorter than 130 minutes, and the longest was 210 
minutes. Until the complete record of the tests made on all 
the locomotives are available, as they will be later in book 
form, no comparisons can be drawn, and to properly represent 
the performances of the first locomotive the entire bulletin 
should be reproduced. An idea of the performance, however, 
may be given by stating the ranges of the data. 

The lowest average boiler pressure was 176.9 lbs., while the 
highest was 203.4 lbs.; in general, the variation of average 
pressure did not exceed 5 per cent. The quality of steam, as 
measured by a throttling calorimeter, was uniformly high, the 
moisture never exceeding 14%, per cent. The equivalent Ibs. 
of water evaporated per sq. ft. of grate surface per hour ranged 
from 262 to 625. The equivalent evaporation per sq. ft. of 
heating surface ranged, from 5.18 to 12.39 lbs. per hour. The 
maximum boiler horse power, based on 34.5 units, was 891.3; 
the horse power per sq. ft. of heating surface ranged from 
0.15 to 0.859. The dry coal per sq. ft. of grate area per hour 
ranged from 22.7 to 86.4 lbs. The coal burned per sq. ft. of 
heating surface per hour ranged from 0.450 to 1.713 lbs. Fire- 
box temperatures ranged from 1,427 to 2,112 deg. Fahr., and 
the smokebox temperatures from 561 to 726 deg. Fahr. 

The equivalent evaporation per lb. of dry coal ranged 
from 11.53 to 6.63 lbs. The efficiency of the boiler dropped 
rapidly as the rate of evaporation increased, the range being 
between 78.93 per cent. and 45.37 per cent. In the smokebox 
gases the carbon dioxide ranged from 9.75 to 13.03 per cent. 
The lowest speed at which any test was run was 6.67 miles 
per hour, and the highest speed 26.68 miles. The highest in- 
dicated horse power was 1,036, obtained at 35 per cent. cutoff, 
at a speed of 120 r.p.m. The best performances of the engine 
was at 31 1-3 per cent. cutoff and 120.12 r.p.m. (about 20 miles 
per hour), and under which condition the steam consumption 
was 23.43 lbs. per indicated horse power per hour. The 
maximum average recorded drawbar pull was 2,278 lbs. at 80 
r.p.m. and 37 per cent. cutoff. Higher drawbar pulls were not 
obtained because of the danger of stalling the brakes at low 
speeds and long cutoffs, A maximum dynamometer horse 
power of 848.6 was obtained at 120 r.p.m. and 35 per cent. 
cutoff. The general tendency was to increase the coal per 
dynamometer horse power as the speed increases, the min- 
imum coal rate being 3.54 lbs. and the maximum rate 6.48 
Ibs. The lowest steam consumption was 26.14 Ibs. per dyna- 
mometer horse power hour, obtained at 80 r.p-m. and 37 per 
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cent. cutoff. The average value of frictional horse power for STEEL CAR DEVELOPMENT. 
speeds of 40, 80, 120 and 160 r.p.m. was 83.1, 132.5, 187.2 and pa ati 
224.2, respectively. The machine efficiency ranged from 72.89 PENNSYLVANIA RAILROAD. 
to 84.82 per cent. The maximum evaporative power of the 
boiler was between 25,000 and 26,000 lbs. of dry steam per VI. 
hour, which is equivalent to a rate of evaporation of between ee een 
10 and 11 Ibs. per sq. ft. of heating surface per hour. (For previous article see June, 1904, page 209.) 
The record of the tests is given in admirably complete form, _— 
by aid of tables and diagrams; the pamphlet also includes a de- This series of descriptions of Pennsylvania Railroad stec] 


tailed record of the data, drawings illustrating the engine, cars has been interrupted, and will now be brought down to 

indicator cards and summaries of results. Those interested date. Previous articles will be found in the volume of 1903, 

in the development of the American locomotive should procure pages 352, 402, 435, and in 1904, on pages 3 and 209. 

copies of this record, as it is impossible to properly present The latest design is Class Gra, which is a development of 

the results in an abstract. the Gu class, described on page 435 in December, 1903.. The 
This locomotive was one of eight tested at the exposition, latter design has remained until recently the single standard 

and the final results, affording an opportunity for comparisons, coal car of this road. The type was brought out in pressed 























































































































































































































will be awaited with the greatest interest. steel on the Bessemer & Lake Erie Railroad, and its adoption 
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100,000 STEEL HOPPER CAR, CLASS GLA, PENNSYLVANIA RAILROAD, 





May, 1905. 


by the Pennsylvania settled the form and type of the largest 
number of steel cars built in this country. The type resulted 
from the Class Ge, wooden car. The design of the GL was 
simultaneous with the Gm car, shown in November, 1903, page 
102. The weight of the Gtr is 39,150 lbs.; the cubical capacity, 
1,897 cu. ft., and its ratio of paying to dead load, 36.4 per cent. 
For the construction the description of this car may be con- 
sulted. 

The Gua car is mainly a structural instead of a pressed 
steel car, and it has straight (instead of “fish-bellied’’) longi- 
tudinal sills, of 10-in. channels, reinforced at the lower flanges 
with 3% by 3% by %-in. angles, as shown in the sectional 
views. It has no side sills between the bolsters, the short 
8-in. channels reach only from the end sills to the bolsters. 
This is the first hopper coal car of 50 tons’ capacity on this 
road, built in large numbers, utilizing the side plates in carry- 
ing the load. The Gm hopper car (November, 1903, page 402), 


however, was constructed in this way, and established this 
principle in 1896. 

The Gua design is similar to the Gu in size and general 
It has the following dimensions: 


features. 






































SIMONTON 


DOOR OPERATING GEAR, 


CLASS GLA HOPPER COAL CAR. 


2OCk: 1ONRIN. ONO GO GEES £5 654 decd ccdnaceucewdoewes 32 ft. 2 ins. 
RONG TOE: osc ewesadscas ex eee ee pe ak Siar 8 Be 9: 30 ft. 5 ins 
Length between truck centers ..........cccccccccccese 22 ft. 3 ims. 
SS re re eee 10 ft. O ins. 
SOCGE GS. otcbe tees s badass Geveekoe ned dee waneeted 10 ft. 1% ims. 
go a eee ee ee ee Ser Te eet 9 ft. 6 ins. 
CIEE x hae GR hee eeetin coe rece oe kwh aca eascdeac eens 38,600 lbs. 
CUDICNS GRIP INNER, DRED. Sir wae a ddilcdddoeseaea 1,683.4 cu. ft. 
ere I, SN i on 6 w'cteek cued cewek es wa wee me 1,900 cu, ft. 
R 


altio dead to paying load 35.1 per cent. 


‘he weight is 550 lbs. less than that of its predecessor. For 
the first time on the Pennsylvania a single plate body bolster 
is employed in this type of car. It is secured to the inclined 
floor between two 5 by 3% by %-in. angles. To provide for 
en shocks the center sills have a cover plate 6 ft. 8% ins. 
long, extending from the hood of the hopper to a point more 
then half-way from the bolsters to the end sills. The diagonal 
brecing of the ends of the frame is shown clearly in the plan 
View. In the center of the car diagonal plates stiffen the 
co!.struetion, as indicated in the side elevation. Instead of 
. Side plates on the preceding design, the Gra has plates 
on » 316-in. thick, which still further lightens the construc- 


‘hese cars are equipped with the Simonton door operating 
sea", which is illustrated because it is an inexpensive 
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gear, which has proved entirely satisfactory in service. A 
large number of these have been in use for several years with- 
out one having opened accidentally. This gear is operated by 
a squared shaft extending across the car. The door links 
terminate at their upper ends in the form of hooks. These 
hooks, when in the closed position, are drawn down over the 
shaft castings, locking the doors securely. 

The Gua car is presented out of its order in this series, be- 
cause it is the latest design of the Pennsylvania Railroad. 





CAPACITY IN LOCOMOTIVES. 





Seldom has a subject connected with locomotive practice 
been acorded the genial reception which is given quite gener- 
ally to that of superheating. Thus far only two roads on this 
continent pretend to know superheating from experience, but 
everybody having to do with locomotives is ready to talk about 
it, and those who have no superheaters appear to know most 
about the principle. Was there ever before an improvement 
of the locomotive which impressed people as this has? There 














must be something in it. There is something in it, and more 
than that, opinions with respect to locomotive practice in this 
country are changing very rapidly. People are now ready ts 
apply to the locomotive the principles which have brought 
marine and Stationary engines to their present development. 
Why is this. Is it because of a desire to advance economy or 
efficiency for its own sake? It is because up to this time the 
locomotive has grown mainly by increasing size in order to in- 
crease capacity. Details of small engines which give no trouble 
are exceedingly troublesome when made bigger for the power- 
ful engines of to-day. Weights have increased to the point of 
jeopardizing cool running even with the very best designs. 
Merely increasing size is unwise, unscientific and wrong. The 
time has come for making the most out of the weights which 
must be used and improvements, such as superheating, are 
accepted and gladly accepted because they offer means for in- 
creasing capacity. . 

Compounding has never been appreciated by locomotive men 
until now, when it is clearly understood to be a source of in- 
creased capacity. Improved valve gears have had the “cold 
shoulder” for many years, but nowadays people are talking 
about them and they frequently ask which of several recently 


developed is the best and most likely to justify trial. Ten years 


ago a man with an automatic stoker would have been politely 
(perhaps) bowed out of the office. Now many are looking 
eagerly for the man who has a feasible plan to suggest for me- 
chanical stoking. 

All this has come rather suddenly. It all points in one di- 
rection—toward the greatest period of development of the loco- 
motive and it justifies great hopes for the immediate future. 
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COMPOUND SUPERHEATER FREIGHT LOCOMOTIVE: 





2—8—0 Tyre “Soo Line” RaAttway. 


Two-cylinder compound locomotives of the 2—8—0 type 
having Cole superheaters have been put into service by the 
Minneapolis, St. Paul & Sault St. Marie Railway, which are 
generally similar to but are heavier and more powerful than 
others of the 2—8—0 type used on this road. The new ones 
have 37,300 lbs., as compared with 37,000 Ibs. tractive effort 
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Wawine. Crack ‘Wheels, GiNMOer . 6. eevee ecescees 
GIRS CHUCK, FOWTMRG 56 ss 0 9 i oc es os caw ees 

BOILER. 
Pe or rh eee e eee ee en ee re ee 
WN 5 a o6 5 0.6.4 edd oie ea cease ewe ere de eee 
ey eet Gr ED PU no's oo be hin cc ke Sb bee be aes Oe 
i a a rr eer re re re 98 by 70 ins. 
SI es: DRE ie 5 6a 05% oe wr ho Kana wien % and \&% in. 
PIPGOOR, WREST AMONG oo 52 a Vo Sa eres ce rere Raeee 5 and 4% ins, 
Tubes, number and outside diameter............ 224 2-in.; 40 3%-in. 
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COMPOUND LOCOMOTIVE WITH SUPERHEATERS.—“SOO” LINE RAILWAY. 


T. A. Foqur, Mechanical Superintendent. 
of the previous class. These engines were built at Schenec- 
tady. The Cole superheater provides 261.4 sq. ft. of heating 
surface, which is slightly less than 10 per cent. of the total 
heating surface. The superheater is provided for in 40 tubes 
31% ins. in diameter. While the arrangement of the super- 
heater is that used previously by Mr. Cole, the superheater 
tubes have been changed somewhat from previous construc- 
tion. The combination of two-cylinder compounding and su- 
perheating will be watched with interest, as it is an open 
question whether compounding is necessary with superheated 
steam. This road has a number of 2—8—0 type 2-cylinder 
compounds which are giving very satisfactory service, and the 
opportunity for comparison is an excellent one. The Canadian 
Pacific two-cylinder compound with superheater was _ illus- 
trated in this journal in September, 1903, page 317, and the 
performance was recorded in December, 1904, page 457. 
These locomotives were designed under the direction of Mr. 
T. A. Foque, mechanical superintendent of the road. The chief 
dimensions are given in the following table: 


COMPOUND SUPERHEATER FREIGHT LOCOMOTIVE—“SOO LINE.” 


GENERAL DATA. 
Tce iss. io Ch dG 4 Gees pele sb ds 0.66 6 eee sw els 4 ft. 8% ins. 
EE Mae Wictsia Kine Sul ab Ais < lp 0 ie PORE Oe Pte EE TT ee Freight. 
EI ahaa tia Gn ls & Gimibre 6's 9,4 «be. 4 'pie, doch ee wee Bituminous coal. 
ee Se Le ce hn 6 ebb ese see wee ee 37,300 Ibs. 
TON. 5% bcs oo 0's k's wei ccecncvedeess 201,500 Ibs. 
I a Sis odin So ose ban cae Swed oe eee 6 eb b6 172,000 Ibs. 
a ait ws inc wh 600 6b 00k bes60 bys de owls es 29,500 Ibs. 
Weight of engine and tender in working order.......... 318,400 Ibs. 
CS 8 clan's sx kK ao <b 0'¥'e Haws bos be% ae aE SI iz 
tS 6 i ine hse eA sho seh uw aeeieec sem 25 ft. 11 ins. 
Wheel base, engine and tender.......................55 ft. 10% ins. 
RATIOS, 
er NE, o> CRUE QUUMIOG ss wen. 60-0105. 4 010 5 6'e 6 0 64 6:6 be 08 see 6m 4.61 
Tractive effort x diam. drivers — heating surface................ 916 
B+ SONU RIOR se cin o's co. 0 oe cee bosecckeeeeeee 54.8 
Total weight + tractive effort... 2... ccs cccccccces ind wees eee 54.0 
CYLINDERS. 
ES ee Se ee a i a ey ae a Compound. 
ke oe calle 6 o G0 ah one eae 23 and 35 by 34 ins. 
TE I ds 'o in 00 9'5'6-0|5 3.93 $6 05.9 9 660 Wid S900 610. b-OS SOR 4 ins. 
VALVES. 
RR eae oon. Le ise aes ee Ra OMe WSN Sle ee Piston and slide. 
ee as a ole while bd ajc a's Ab lem hime 6 ins. 
SE Sy ee ree ee eee H.P., 14% ins.; L.P., 1 in. 
erik daibp pia wie W pled tela Sec aoa ee Y% in. 
ee te ON sbeebs csics's ct. ot Line and line. 
WHEELS. 
DORN DURE VTOG. oko o.oo cw asic cccsecssccceseeses 63 ins, 
SE OE SUTWES ccc wcck esac acocccvaccesbecesiont 8% ins. 


Driving journals, main, diameter and length.......... 9% by 12 ins. 


AMERICAN LOCOMOTIVE ComPANy, Builders. 


eS URN UIIT, DOU. ae 5,5 104 nc 4. hiRis os ated baa He SReR ee 2,565.5 sq. ft. 
We CTORLOP HOMINE QUTENIES.. 6.5 oo bin vss 6 ce én beees ve ees 266 sq. ft. 
RETIN alae elescwas a < cstree Sted, cab c Ves 5S SSRs COMEESD 46.8 sq. ft 
TO. orca caverns cnet sabe waa en Chee eee ew ieee alee Single. 
oe, ee ee eae me 16 and 18 ins. 
Smekestack, height above: THll..... 6scccc sp vccescocves 14 ft. 9 3-16 ins. 
CG iE DORET BOTS DAN 6 6.00.5 50e Kees Sec cee sioteeeaweewwaxe 115 ins. 
TENDER. 
a err er ee ree ee are ere Pe eee eT U-shaped. 
SII Sitdusa a,c wk tace 006 © ree are eS ep Oe ere Rie ws lege ee 10-in. channels. 
ID oi, oS e Gk blade O46 Re S Red OSH ROSS See ee, Oe 
SOUMaRIA, GiAMSEr GUE IOHEUR. . ook oc 6c cee hes oeew ee 808 5% by 10 ins. 
ee OCC EET TORE ER eer cr ree 6,000 gals. 
GAL COPRONY 6.6 610.6 665.66 6068 0 0'ch ack cbs a COs ns 0 6s 64 eee Ee 10 tons. 


EDITORIAL CORRESPONDENCE. 


BERLIN. 

Continental locomotive designers have not hesitated to com- 
plicate their locomotives when any gain in economical opera- 
tion was possible. They have used four cylinders and im- 
proved valve gears, and have many balanced locomotives. 
This is important to us, for we must follow in the use of four- 
cylinder balanced engines and in improved valve gears, but 
for reasons differing widely from those which inspired the 
French and Germans. Over here economy of operation is the 
main object, and balancing and lightening the parts seems 
less important. We need the four-cylinder balanced engines 
in order to increase wheel loads and to lighten the parts. 
We need the Walschaert valve gear because there is not room 
enough for eccentrics, because our eccentrics are so large as 
to involve excessive surface velocities, and because the Wal- 
schaert gear is lighter. It is interesting that we should be 
driven in the same directions for such different reasons. [D- 
cidentally, however, we shall also gain in the matter of OP 
erating economy, which is so much the better. 

At this point a brief comparison between English, French 
and German locomotive practice seems appropriate. In Eng 
land competition has had a very important effect, and the 
English railways serve the convenience of the people better 
than those of any other country which I visited. There are 
trains for all kinds of people; workmen travel to and from 
their homes to the large cities for almost nothing, and the 
best accommodations are available for those who can pay for 
them. English train service is exceedingly good, an‘ the 
efficiency of the English railway “servant” is a source of 
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wonder. The amount of work done by a few poorly paid em- 
ployees is remarkable. The competition has led to the per- 
fection of locomotive design for conditions which are, however, 
rapidly changing as the weights of trains increase. 

France went at the locomotive problem scientifically. With 
comparatively little competition, locomotive practice has been 
carefully and thoroughly developed, and the roads not having 
competition have profited by those which have it. The lines 
to the north and east, where competition exists, have the best 
equipment, and no locomotive practice better fitted to any 
given conditions is to be found anywhere. 

Germany has settled down in general practice to a rather 
uniform lot of excellent locomotives, beautifully designed and 
built, but they do not make good when trains are late. Ger- 
many needs to provide heavy locomotives, with a greater 
amount of sustained capacity, as, like all other countries, her 
trains are becoming heavy. 

Shop labor in Germany is cheap, and trained designers are 
everywhere available. This explains the beauty of finish of 
German engines and the care in design, which, for example, 
renders a main rod of the Von Borries’ engines a work of art. 
The rods and parts of valve gear are very light, yet they do 
not break. I could not secure satisfactory figures of loco- 
motive failures in Germany, but am confident that they are 
as infrequent in Germany as in England. Undoubtedly this 
is because the locomotives are not worked to death. 

While I had a glimpse of Swiss and Italian practice, I did 
not make a study of the conditions of those two countries, and 
greatly regret that I could not go to Austria to study the 
work of Herr Golsdorf.’ 

One’s first railroad journey in Germany leaves an indelible 
impression of efficient station service. Instead of dallying at 
stations and working locomotives to the limit of their ca- 
pacity to make up the time wasted, the Germans believe that 
the best way to make up time is when engines are standing 
still at stations. If the trains I used are fair samples, they 
surpass all others I ever rode in in this respect. The trains 
loaf along the road, but the station work is a fit subject for a 
cinematograph record. This comes from the station organ- 
ization and from the military experience of every able-bodied 
German. When a train stops it passes out of the control of 
the conductor and locomotive engineer, and the station master 
becomes supreme. He has the baggage trucks “spotted” for 
the cars, and his men are all out and wideawake. There 
seems to be no lack of men, and they are thoroughly trained 
to work quickly. When everything is ready the station master 
blows a small brass horn, which would delight the ‘heart of a 
five-year-old boy, but it starts the train and ends his responsi- 
bilities, which evidently have weighed upon him. Two min- 
utes per stop was the time for many stations. This was not 
confined to long--distance trains. I found quick station ser- 
vice to be the rule in Germany, and it was pleasing as well 
as unexpected. Our general managers would do well to try 
the possibilities of this sort of thing at home. It would help 
the locomotives, the firemen, the coal pile, and, in fact, every- 
thing and everybody concerned in train service. 

In Germany among many locomotive designers Professor A. 
von Borries is a central figure. He is professor of the Tech- 
nical High School at Berlin, and is also state counsellor in 
locomotive matters, and has for years been closely identified 
with the locomotive equipment in Germany. The equipment 
for which he stands as sponsor is important to Americans just 
how. His article in this issue of the AMERICAN ENGINEER is 
timely, because it treats of the four-cylinder balanced com- 
pound and superheating. 

Professor von Borries uses four cylinders, compounded 
and in a balanced arrangement, but instead of dividing their 


efforts between two axles, all four cylinders connect to the 
Same axle, which is cranked. This differs materially from 
the de Glehn system, and as von Borries’ ideas have been 
embo: 


ied extensively into German practice, they are worthy 
of most careful attention. . 


The von Borries construction brings the cylinders together. 
The two valve motions for high and low pressure cylinders 
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are handled as one valve gear from the cab. Professor von 
Korries claims that connecting all the cylinders to one axle 
subjects that axle to very little more stress than that of de 
Glehn’s arrangement. The cranked portions receive stresses 
from the inside cylinders, and those from the outside cylinders 
are largely transferred through the coupling rods. Von Bor- 
ries makes a strong point of balancing the forces of the pis- 
tons and reciprocating parts on one axle because of its effect 
upon the wearing and knocking of the driving boxes, due to 
horizontal lost motion from wear of the brasses. He supports 
this view by comparisons of mileage between shoppings of en- 
gines on his system and de Glehn’s, arguing that the freedom 
from wear of the driving boxes affected the tire wear favor- 
ably, and thus greatly increased the period between shoppings 
and consequently the cost of repairs. Professor von Borries 
says that his engines do not develop knocking in the boxes in 
mileages as high as 45,000. I did not ride on one of these 
engines, but am informed that they run very smoothly, thus 
confirming the claim referred to. 

Professor von Borries is a painstaking student of valve 
motion and steam distribution, and is not one to turn aside 
from complication if he thought he could gain by it. He pre- 
fers to fix the proportions of expansion by connecting the re- 
versing motions of both high and low pressure cylinders to 
the same reversing gear than to use the separate adjustment 
method of the de Glehn system. In support of this he cites 
performance records to show that the engineers in Germany 
do not use the separate valve gear to the best advantage. He 
may be entirely right in this, but my observations on the de 
Glehn compounds on the Northern Railway of France lead 
me to believe that the best locomotive arrangement is not too 
good, and that the men should be educated up to the best. 
I do not.believe American locomotive engineers are up to 
handling either the von Borries or the de Glehn systems, but 
so much the worst for our railroads. The best system should 
be used, and the men should be educated up to it. I believe 
the von Borries engines, if the men were perfect, would be 
more efficient with separate control of the valve gears. 

In France piston valves do not seem to be in high favor, 
and Mr. de Glehn heartily disapproves of them. Herr von 
Borries disagrees with him, and prefers piston to slide valves 
for high pressure cylinders. He uses piston valves for high 
pressure and slide valves for low pressure cylinders, driving 
both by the same valve motion on each side of the engine. 

The von Borries, like the French and English locomotives, 
are beautifully designed. The careful work of the drawing 
room is shown, especially in such details as the valve gear, 
main and side rods. These appear absurdly light, compared 
with ours, but they never break. What they would do on 
our roads, where 4-in. shims are required under the rails in 
winter, is another question. They are unquestionably well 
adapted to the conditions under which they work. 

My impression is that the Germans have sought accessi- 
bility to a greater extent than the French. They do not hesi- 
tate to complicate construction where it is desirable. They, 
however, do not willingly admit that they can learn much 
from France, and in this they are not alone. They can cer- 
tainly learn much (and so can every other country I visited) 
from France in the handling of fast passenger locomotives. 
The prejudices of patriotism should break down before a mat- 
ter of so great import as the study of transportation methods. 


G. M. B. 
(To be continued.) 











WEIGHT oF A Crowp or Prorre.—Authorities and building 
laws differ as to the weight per square foot to be allowed for 
a crowd of people. Some have put it as low as 40 Ibs. and 
others as high as 150 Ibs. In order to satisfy himself of the 
possible weight for floors and bridges, Mr. Lewis J. Johnson 
recently made some experiments, and described them in the 
Journal of the Association of Engineering Societies in Janu- 
ary, 1905. His greatest load was 181.3 lbs. per ft., and was 
obtained by packing 40 men, averaging 163.2 Ibs. each, into a 
space 6 ft. square. 
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‘SIDE DOOR SUBURBAN PASSENGER CARS. 





ILLINOIS CENTRAL RAILROAD. 





‘Sixteen of the Sullivan-Renshaw ears illustrated in this 
journal on pages 204, 327 and 358 of the volume for 1903 are 
now in the suburban service on this road, where they have 
displaced 32 wooden cars of the type heretofore exclusively 
used. The cost of repairs of the new cars has been very low; 
they have furnished absolute protection from personal injury 
of passengers and the stops are marvelously short. These 
facts and other information concerning these cars are con- 
tained in a communication from Mr. A. W. Sullivan, now gen- 
eral manager of the Missouri Pacific Railway, who, when with 
the Illinois Central, designed these cars with Mr. W. Renshaw, 
superintendent of motive power of that road. 

In the cars last built and put in service last fall, the details 
of the appointments have been perfected, so that they are 
now complete in every particular, and are working with great 
smoothness and efficiency. 

In a recent stop watch test of the time required in making 
a local run with a 8-car train carrying 450 passengers, the 
following record was obtained; the time being taken from the 
moment the train came to a full stop until it started, during 
which interval, at each station, the side doors were unlocked, 
opened, the passengers discharged and admitted to the train, 
the doors closed and locked. 


Time of Time of 

Stations. stop. Stations. stop. 
ae So ets ule Ses 6.00 09 ns 7 sec. BUEM “Obi cscen eset eden ee 12 sec. 
0 eee 5 sec. a, Seeeerre ete 9 sec. 
DT MR doled ab 6 occ ee 6 6 sec. OE Serer re 10 sec. 
ME Gs 6 oie Nib 0:0 8 6 00 00 v0 0 8 sec. BFE Bis oc cebes seaeeees se 6 sec: 
BSth Bt... ceccsccvccccee 12 sec. BOER Bhan ck sccciaseses »- 5 sec. 
SEE i. oie bw ahe.os & 00 0180 00 7 sec. Bee Wines pieparimetos ss 3 sec. 
eT eee eee eee 9 sec. a 
The average time of the 13 stops was 7.61 seconds. This test 


was made without the knowledge of the train crew, and there 
was therefore no different handling from that which ordinarily 
obtains in the service. 

The cars have been in regular daily service now for a period 
of 19 months, including two of the most severe winters on 
record in Chicago. Notwithstanding the extreme cold weather 
and the severe storms to which the Illinois Central trains are 

‘exposed by reason of the location of the railroad for a dis- 
tance of 7 miles along the shore of Lake Michigan, the cars 
have at all times been kept comfortably warm, with a much 
less consumption of steam than required in the end-door cars 
performing the same service. 

The impossibility of any one getting on or off the cars, or 
in any manner attaching themselves to the train while in mo- 
tion, has eliminated personal injuries as a factor of the service 

The electric train signal, with which all the side door cars 
are equipped, has been in continuous use for over a year, and 
has worked most satisfactorily throughout the severe weather 
of the past winter. By the use of this signal the trainmen are 
relieved from giving the signal, by passing it from one to the 
other, from the rear of the train to the engine. This slow and 
cumbersome method, fraught with possibilities of mistakes, is 
entirely eliminated by the electric signal. It is operated auto- 
matically by the mere act of the trainman in opening and 
closing the side doors, and only when the last open door of the 
train is elosed does the engineer get the signal to start, which 
ean then be done instantly with the positive assurance that 
all the doors are closed and locked. é 

By this system the trainmen work independently of each 
other, opening and closing the doors of their cars to suit the 
requirements of the passengers without reference to what the 
other trainmen are doing. As the circuit by which the start- 
ing signal is controlled can be completed only by the closing 
of the doors, the last man to close the door practically starts 
the train. The operation of the signal is instantaneous and 
can be worked just as effectively on a train of 20 cars as on a 
train of 2 ears. This electric signal, which is an essential part 

“of the side door scheme of operation, contributes greatly to 
the quickness and the safety of the results obtained. 

The operation of the side door cars has passed the experi- 
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mental stage, and may now be considered entirely practicalle 
and highly efficient. 

From Mr. Sullivan’s report to the International - Railway 
Congress on suburban service, the weight and carrying cana- 
city of suburban cars on 23 American railroads are given, 
from which the following comparison is drawn: 


Fe} 
2s vi 
Zo 3 
co ow Total weicht, 
a = s 
os 4 . 
3 4 * : 
} 3 , 
$a asd Fs s S 
2 yd = = 2 
8s aS s & be 
Z al e ¥ a, 
Illinois Central, new cars...... 100 64 84,600 1,323 846 
Average of suburban’ equip- 
ment of 23 American railroads 64.61 52.9 60,925 1,144 942 








DANGERS OF PRESENT PASSENGER CAR CON. 
STRUCTION. 





Whether it will be generally admitted or not, the influence 
of the officials of the United States railway mail service 
toward improving the end construction of passenger cars is 
a powerful one, which should receive careful thought among 
railroad men. Another influence in the same direction is the 
policy of the Pullman Company in making its cars so\strong 
and heavy that they are sure to survive wrecks in good con- 
dition. Postal cars and Pullman sleepers, when strengtheneé 
against collision damages, constitute a source of serious dan- 
ger to other cars in the same train which are not specially 
reinforced. Recently a wreck in the New York Subway proved 
the superior strength of a steel car over a wooden one to have 
been gained at the expense of the wooden one. 

It is well enough to argue that cars are supposed to run 
without accidents, but accidents certainly do occur, and the 
gradual increase in train speeds is likely to increase rather 
than decrease the number. Strengthening a few or all cars 
cannot prevent wrecks, and it is clear that strengthening a 
few cars increases the danger to passengers when wrecks do 
occur. 

It is clear that all cars must be strengthened so that the 
force of a collision will not become dissipated by crushing or 
telescoping. There is nothing mysterious about this. Very 
simple and satisfactory designs are now in use, employing 
steel frames and end construction of ample strength. What is 
the trouble? This may be answered by asking a question. 
What real improvements have been introduced into the con- 
struction (taken as a whole) of ordinary passenger cars dur- 
ing the past twenty years? 

The question of a properly designed steel underframe, with 
specially strong end construction, including friction draft 
gear, to assist in absorbing shocks, is squarely before the rail- 
roads. When some important road brings out a good steel 
frame passenger car, even if the entire car is not at first of 
steel, the other roads will tumble over each other to follow 
suit. It will be interesting to see who will ‘take the bull by 
the horns” and meet this emergency. If it is not done soon, 
by the railroads themselves, legislation and perhaps an am- 
plification of the safety appliance law may be expected as 
inevitable. 

One reason for the lack of progress in passenger cars is that 
matters of design, and largely also of construction, have been 
allowed to remain in the hands of the builders, and we have 
commercial car builders’ cars rather than railroad men’s cars. 
But this is the fault of the railroads. It will not do to jonger 
delay, or the public will be heard from in an unmistakable 
voice. Draftsmen should be set to work at once to build steel 
frame cars, if not all steel cars. They should begin with 
‘jean sheets of paper. and avoid spoiling steel construction by 
an attempt to bend or adapt it to the methods necessary with 
wood. 

Another construction for American railroad officials fo take 
up is an improvement in the prevailing type of six-wheel 
trucks, with their vast number of parts. 





Se a ee ee a D 


May, 1905. 


REPORT OF COMMITTEE ON FREIGHT EQUIPMENT. 





Rock Is~tanp COMPANY. 





Epiror’s Note.—Simultaneously with the study of the con- 
dition of the locomotives of the Rock Island-’Frisco System, 
which resulted in suggesting standard locomotives (AMERICAN 
ENGINEER March, 1905, page 84) by the power committee, a 
car committee began an equally elaborate study of the condi- 
tion of cars, and reported in favor of standards for future con- 
struction. This report contains much confidential informa- 
tion, but the portions which are of general interest are pre- 
sented in abstract by permission of Mr. Robert Mather, chair- 
man of the executive committee. 

The committee was instructed, 


First.—To make an investigation of the freight equipment 
of the Rock Island and Frisco systems, and present a detailed 
statement of the same, together with recommendations looking 
(a) To the increase in its capacity and usefulness. (b) To 
the prolongation of its life. / 

Second.—To prepare standard designs for all classes of 
cars. ; 

On August 19th and 20th a preliminary meeting was held 
at the office of the chairman in St. Louis, at which were pres- 
ent Messrs. T. S. Lloyd, general superintendent of motive 
power, and C. A. Seley, mechanical engineer, representing the 
Rock Island System; W. A. Nettleton, general superintendent 
of motive power, representing the Frisco System, and Joseph 
H. Ames, of the American Car and Foundry Company, chair- 
man, at which the work to be done by the committee was thor- 
oughly discussed and a programme outlined. Following this, 
Mr. Henry La Rue, master car builder of the Rock Island at 
Chicago, and Mr. E. B. Schofield, general foreman of the car 
department of the Frisco System at Springfield, Mo., were de- 
tailed by Messrs. Lloyd and Nettleton respectively to act as 
permanent members of the committee and they, together with 
the chairman, began on August 25th, an examination in de- 
tail of the equipment. This inspection work occupied the 
committee until September 25th, and during this time prac- 
tically every type of construction was examined; the condi- 
tion of the car and recommendations as to its improvement 
or retirement being discussed and noted at the time of ex- 
amination. 

During the same period the clerical forces of the superin- 
tendents of motive power were engaged in compiling lists of 
the equipment, giving the number of each class of car in ser- 
vice, together with the age, capacity and original cost. Based 
on these lists, diagrams showing the composition of the equip- 
ment and its age, and tables showing the original cost and 
its present value, after deducting a constant annual deprecia- 
tion, were prepared. A detailed list of each series of cars 
with the recommendations of the committee as to its im- 
provement or retirement was also prepared, with tables 
showing original and depreciated value of equipment that 
should be retired from service at the earliest practicable date. 

[t is the opinion of the committee that all equipment of 
less than 60,000 lbs. capacity is, owing to its age and light 
construction, not safe to operate in the present heavy trains, 
Owing to its liability to having the draft rigging pulled out, 
or the sills broken, permitting the car to buckle up or break 
down, when placed between modern high capacity cars; there- 
by causing damage to other cars, as well as an interruption 
to traffic by the wrecking of trains. 

further than this, the ratio of revenue earning load to dead 
we:.:ht hauled is too low for economical operation as compared 
with cars of higher capacity, being as follows: 


vb. Box. Stock. Coal. Flat. 
30,090 1.3:1 1.3:1 1.6:1 1.731 
40,00 1.6 :1 1.6:1 1.8 :1 2:1 
50,979 1.3:1 18:1 2.1:1 2.5:1 
60,090 1.9:1 1.3:1 2.1:1 2.5 :1 
80 2.2:1 None 2.531 2.8:1 

‘\. examination of the records will demonstrate that the 
pri ipal item of expense for car repairs consists of the main- 
fenarce of these light capacity cars, and the early retirement 
of (hese cars would accomplish a large reduction in the ex- 


pen‘iitures for car repairs. 
Mony of these light cars have come to the systems by the 
purchase of roads having their own standards for equipment, 
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hence there is a great variety of materials to be’ carried in 
stock for their maintenance, and unless a complete assort- 
ment is carried at each repair point, delays are sure to occur 
while waiting for necessary materials to be transferred from 
one point to another. 

The committee recommends the adoption of a standard for 
every possible part, and whenever cars under repair require the 
replacement of any or all of such parts, that the standard 
decided upon be applied, instead of maintaining the original 
construction, which will gradually reduce the diversity and 
amount of material now necessarily carried in stock, and 
simplify and cheapen the work of repairs. 

For all equipment constructed in the future, the committee 
recommends the use of all steel underframe and steel skeleton 
superstructures; the floor, sheathing, lining and roofing of 
closed cars and the sides, ends and floors of open cars to be of 
wood, as the trend of prices for lumber is upwards, and for 
steel is downwards; therefore, the cost of maintenance of 
steel cars would be less and of wooden cars would be greater, 


,before the expiration of the useful life of a car built at the 


present time. 

The designs presented by the committee have been worked 
out with regard for simplicity in original construction and 
ease in making repairs, as the central idea, and to be as low 
in dead weight as is consistent with safety. 

The capacity recommended for box, furniture, refrigerator, 
fruit and stock cars is 60,000 lbs., as the conditions of traffic 
do not justify the use of a higher capacity; 80,000 Ibs. for 
gondola and flat cars, and 100,000 lbs. for hopper or other 
types of self-clearing cars. 

The ratios of revenue earning load to dead weight hauled 
for cars built to these designs would be as follows: Box, 2.1 
to 1; stock, 2.2 to 1; coal, 2.5 to 1; flat, 2.8 to 1. 

The maintenance of cars built to these designs would not 
call for any machinery not already in use in the various shops 
of the system, commercial sizes of rolled plates and shapes 
only being employed. 

As many of the cars still bear the initials and serial num- 
bers of the roads originally owning them, and therefore many 
numbers are duplicated, by reason of which there is liability 
of confustion in reporting cars, the committee recommends 
that the equipment be classified and renumbered in such a 
way that the number may indicate the-class, and the class 
symbol the capacity and construction of the car. 

(To be continued.) 








RESULTS FROM THE COAL TESTING PLANT. 





The preliminary report on the coal tests made on the plant 
of the United States Geological Survey, at St. Louis, contains 
much information not heretofore available. Among the re- 
sults already clearly indicated by these preliminary tests the 
following may be stated as worthy of special consideration: 

(1) The tests in the steam-boiler plant of 65 carload samples 
of coal from 17 states indicate the high steam-producing capa- 
city of American coals, and that the quality of many of these 
coals may be improved by washing. 

(2) Most of the American bituminous coals and lignites 
can be used as a source of power in a gas-producer plant. 

(3) As indicated by comparative tests of 14 bituminous 
coals from 9 states, the power efficiency of these coals when 
used in the gas-producer plant is two and one-half times 
greater than their efficiency when used in the steam-bouer 
plant; or, in other words, 1 ton of these coals used in the gas- 
producer plant has developed, on a commercial scale, as much 
power as 2% tons of the same coal when used in the ordinary 
steam-boiler plant. 

(4) Some of the lignites from undeveloped but extensive 
deposits in North Dakota and Texas, when tested in the gas. 
producer and gas engine, have shown unexpectedly high 
power-producing qualities, such as promise large future de- 
velopments in those and other states. 

(5) Some of the. American coals, and the “slack” produced 
in mining these coals, can be briquetted on a commercial 
basis. 







































































COMMON STANDARD LOCOMOTIVES. 


HARRIMAN LINES. 


In July, 1902, a policy of standardization of the entire loco- 
motive equipment of the railroads known as the Harriman 
Lines was inaugurated. The roads concerned are the Union 
Pacific, Oregon Short Line, the Oregon Railroad & Navigation 
Company, Southern Pacific, the Chicago & Alton and the Kan- 
sas City Southern, comprising about 18,000 miles, and now op- 
erating more than 3,000 locomotives and 90,000 freight cars. 
The policy is a part of a plan which has been applied by Mr. 
Harriman in unifying practice, as far as practicable, through- 
out these lines. The director of maintenance and operation 
has had charge of the practice included under these heads, 
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in June, 1902, page 166. Further development has included 
so many additional details that the entire subject is now 
taken up anew, the details having been decided upon after 
numerous meetings of all the motive power and executive 
officials. 

Four types are adopted for future construction, as follows: 
Atlantic type passenger, Pacific type passenger, consolidation 
freight and heavy switcher. It is intended to provide for all 
‘the demands of the immediate future from these four designs. 
The existing equipment provides a sufficient number of light 
locomotives for many years to come. From time to time ex- 
perimental designs will be tried, with a view of adopting new 
standards whenever the advantages to be gained thereby are 
sufficient. For example, an experimental application of the 
4-cylinder balanced compound principle is to be made with 





COMMON 


STANDARD COAL BURNING LOCOMOTIVES. 


COMPARATIVE DIMENSIONS AND WEIGHTS. 


Coe eee eee eee eereeseeeeseeeeeeeesese eee eeeeeeeee ee eeeseseeeeee® 


Common Standard Specification 
RaTIOos— 


Pee SrTOe OO VOIUMG OD GRUBGEr. 0... cccncvcccccscccssesese 
EE A OMEID WINES. 6c sce ce acacecceccrccsesesoceee 
OE CS COE W ODI E. ccc ccc ncec ccc ct occssnccsecsewess 
Tractive effort to adhesive weight, per cent.........-.sceeeeeecccvees 
Tractive effort by diameter of drivers to heating surface............ ase 
Heating surface to tractive effort; per cent........ccee reer esrvvceceee 
rr ce re COOEOR, . 1 ssc desceccccessonsssieonseeces 
re eee MOIS MUNIN G5. 5 a in 60.0.0 0» 6 200 00 010 060.0000 65.0 6's,000'% 


ee) 


Weight taken with three gauges of hot water, coal fire, sand and two 
men— 


RS METOUONE OMOOUG. onc ccc ccesecececvieesecsotenevewnws 
Ween On intermediate drivers, about... .....ccccccccscsccccsscese 
Weight on main drivers, about 
Weight on back drivers, about 
Weight, total, on drivers, about 
EE ee ee ee re ee ee ee eee 
ES ee ee ek aie ee ae i ee 
Weight, total, of engine, about..............seeeeeee Pc tie Se eee akeat 
5501 va a ip 14 508 sa'0 20's,» 0936 & Alb Wie 09.930 S180 09 21S 

IIS os 5 iy tach 6s 1b (6 '4''0 nye 019.0%, 5 0916 0 6 4 3.9.06. 9)8. Owed 88S 
ees a TN ONE BONGST. 6c ss ck st ese seers wecweeesss 
i ior Seat SIE OE GERI, . oo 0.2 5.0)0.0 01000 60 ose ee nue bbws a sieis poe 
Height of cab at eaves above top of rail to center of eave radius....... 
ia a lig salle ibd (0.8) 3. we: 8.6'S 1d. 8/9. 6 we Wb iale ewe e OS 
ee ec ari (Aree Sie 6 'd.0' 6 ale 610 lk a Gia iw oe 6dth a. 3% 
i Sere OMEN, i. 5s oso 0 ose weit.cs0s see sie ses hs od etok ata 
er stew OF wecter from top Of TA)... . ccc cccccccessecccteesecee 
rr rn, 5 cb pd bs ses ese cle vccoeececveseeeseses 
Center to center of frames 
Cylinders 
nn CRNIMIGY (EERUMOUOE, ois soe cc cee tee e cece veccecsoeecese 
Driving wheel centers, outside diameter.............0ceeeeeeeeceees 
rr rr See: CRINGE. S655 obsess ces tees ecscecesseesion sees 
i MNOER, WURMDUDOE s 5 6 sss 66. 660564 06 ose e sd scadesecsesie 
Tractive power (M. E. P. 85 per cent. of boiler pressure)........./.. 
Fire box 
EN ai fs sca a is We ny hd jae 4,8), 8 0 00.09) 9 bo Bie'sies wleie 
Heating surface of tubes, square feet...........-cccccccccccccsscves 
Heating surface of firebox, square feet...........cccccceeneccccceee 
Total heating surface 
Boiler, emallest 0. d. diameter, inches...........ccccccccesccccsees 
Tubes, number and diameter, in inchesS...........cccccececccccccces 





Cees ereeeeresreeeeeeeesreseeeerereseseeseeeeseerseeeseeeseese 


Pee a ee ee ee ee ee 


i DL sn sis ony a eb o's. b2:0 660659 0680 4000s 650 vad oes 
ME. 2 Sp bin csc cd cde sciences eC ree sescentéidecvecsesc 
eos Ss 5 bn oie oo 6 @ 60:60 00 5'Sin 6 0164 4.8 0.5. 0.8-910.0 9:5 016.000.060.000 
LT SCs ne alely ceases Gd base eee e 6s 00s wb Ob on 640% 
ES IND © a bis a ww oe vice c.ces cece renseseeecscee nest ereseneeses 


Type 
eT ei eee eee ee ee 
MMA. yin 60.416.0.o b00.0'0'd 00 60.564 b0 6 0866 0% ease sb0 ee 
Weight of tender, empty.......... CUNO mde ks soa slare de cae wide Se 
es OE UMMM. ois oo oo none 0 d.06.6 $'0,010'9'6.00086 6600 s00e 
Weight of tender, coal carried 
NES aie sw io 6's A'S nv. 0/5ig sie a9 le 6 ob Sin 0:16. ¥/05m0 0% 
I NOE AERON, 5c ccw secs creer sccoeeesssesseeseetesiaeee 


, Atlantic. Pacific. Heavy Consol. Switch. 
A-105 P-141 C-187 $-150 
101 102 103 106 
260.7 248. 270. 179.5 
39.7 46.1 55. 82. 
4.48 4.7 4.32 5.37 
22.2 21.2 23.1 18.2 
Tit. 754. 726. 873. 
13:3 10.3 7.84 6.5 
73. 72. 61. ‘ 82. 
53.6 61. 69. 60.3 
Fg 
53,000 Ibs. 48,000 Ibs. 47,600 Ibs. 49,100 Ibs. 
Leen ‘(« “peti 45,300 ‘ 53,400 * 
52,000 ‘“ 45,000 ‘ 48,700 “ 47,500 “ 
ob. eb 48,000 “ 45,400 “ oseeee 
105,000 “ 141,000 “ 187,000 “. 150,000 “ 
45,000 ‘ 37,009 “ Bae US Cees 
46,000 *“ ee == pete 9 | eaeeerers 
196,000 * 222,000 * 208,000 “ 150,000 * 
7 ft. 13% 4 ins, 156 & 8 ins. 11 &. 4 ins. 
21 i. 7 ins. 38 ft. 4 ins. 24 ft. 4 ins. 11 ft. 4 ins. 
58 ft. 2 ins. 63 ft. 10% ins. 55 ft. 11% ins. 42 ft. 9 ins. 
15 ft. 21% ins. 15 ft. 2% ins. 15 ft. 2% ins. 14 ft. 4% ins, 
11 tt. 21% ims. 11 ft. 11% ins. 11 ft. 11% ins. 11 ft. 4% ins. 
10 ft. $ ins. 10 %. 8 ins. wn. & ins. 10 %. 3 ins. 
10 ft. 10 ft. 10 ft. 10 5%. 
9 ft. 8% ins. 9 ft. 10% ins. 9 ft. 10% ins 9 ft. 6% ins. 
o tt: 5 ins. > &...5 ins. 9 ft. 6 ins. 8 ft. 7 ins. 
88 ins. 89 ins. 89 ins. 88 ins. 
3 ins. 43 ins. 3 ins. 43 ins. 
20 x 28 22 x 28 22 x 30 20 x 26 
81 ins. 77 ins. 57 ins. 57 ins. 
74 ins. 70 ins, 50 ins. 50 ins. 
331% ins 33% ins. i, | nn ae 
51 ins 45 ee So ee 
. 23,506 29,920 43,299 27,915 
108 in. x 66 in. 108 in. x 66 in. 108 in. x 66 in. 108 in. x 404in. 
49.5 49.5 49.5 30.2 
2,475 2,874 3,266 1,65( 
180 180 147i 172 
2,655 3,054 3,397 1,822 
70 70 80 70 
297-2 245-2144 413-2 276-2 
16 20 15 11% 
200 200 200 180 
Piston Piston Piston Am. Bal 
6 ins 6 ins 6 ins. 6 ins 
Rectangular Rectangular Cylindrical Rectangular,Sloping 
10 14 6 
9,000 9,000 7,000 4,000 
54,400 lbs. 54,400 Ibs, 48,720 lbs. 39,770 Ibs. 
75,000 ‘ 75,000 “ 58,330 “ 33,330 “ 
20,000 “ 20,000 * 28,000 “ 12,000 * 
149,400 “ 149,400 “ 135,050 ‘“ 85,100 “ 
9,975 “ 9,975 “ S076 * 6,800 * 





and the director of purchases, in conjunction with him and 
the general managers and the superintendents of motive power 
of these lines, has standardized all classes of locomotives, 
freight cars and passenger cars, including every detail. Com- 
plete specifications are made standard for locomotives and 
cars, reducing the purchasing to the simplest possible terms. 
To indicate the economical advantages of this standardiza- 
tion is the purpose of a series of articles on the complete loco- 
motive standards, these being the most important develop- 
ment of the kind on any railroad. At the present time 366 
of the standard locomotives are in service. That these stand- 
ards are likely to influence the practice of other roads is indi- 
cated by the fact that 37 locomotives of the standard 2—8—0 
type are now being built for the Erie Railroad. 

As a result of the earlier work in this direction by the 
motive power officials of these roads, a number of standard 
details were agreed upon, and were illustrated in this journal 


four locomotives of the 4—6—2 type now 
Baldwin Works for the Oregon Railroad & Navigation Com- 


pany. 


building at the 


Side elevations, and sections of the four standard types, to- 


gether with a list of comparative dimensions and ratios are 
presented in this article, and discussions of the details will 
follow. An idea of the scope of the standardization is given 
in the following summary, which does not attempt to include 
all of the minor details: 

The tenders for passenger engines will. have 9,000-gal. tanks 
and provide for 12 tons of coal. They are of rectangular con- 
struction, whereas the freight engines will have Vanderbilt 
tenders, with cylindrical tanks of 7,000 gals. and 14 tons coal 
capacity. The switch engines have a special sloping tender 
of 4,000 gals. and 6 tons coal capacity. The cabs are tlie 
same for the various types, modified slightly to fit the differ: 
ent boilers. These will be shown in detail. In general terms, 
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Front journals on main rods. 
Front and back journals on side rods. 
Crank pin brasses varied as follows: 
Back end of main rod (Pacific and Consolidation). 


the following parts are common to all the locomotives, special 
mention being made of those which are modified for the switch 


engines: 





STANDARDS COMMON TO ALL NEW LOCOMOTIVES. 
Driving boxes and brasses. 
Locomotive truck boxes and brasses. 
Locomotive truck axles. 
Smoke stacks. 
Bells and sand boxes. 
Air bell-ringer. 
Pilots (except switchers). 
Deck plates. 


Section through 
Filling Piece 





























Back end of main rod (Atlantic and Switcher). 
Couplers (except front of switcher). 

Dome bases, rings and caps. 

Headlights. 

Auxiliary domes (except switcher). 

Cocks, valves and oil cups. 

Tank hose (different length on switcher). 
Brake shoes. 

Eccentrics and eccentric straps. 
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Cast steel front bumpers (except switchers). 
Coupling bars (except switchers). 

Spring buffers between engines and tenders. 
Tender journal boxes (except switcher). 

Cab brackets (except switchers). 

Cab fittings. 

Cinder hoppers. 

Exhaust pipes and tips (tips of various sizes). 
Cross heads. 

Feed-pipe strainers and couplers. 
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Steam chest valves. 
switcher.) 

Grate casting (except switcher). 

Piston rods (of 4 ins. in diameter, two lengths). 

Piston rod packing (U. S. Metallic). 

Valve steam packing (U. S. Metallic). 

Links and saddles (radius varies). 

Rocker shaft bearings. 

Tender truck complete (except switcher). 

Throttle valve and throttle dry-pipe ends. 


(Piston on road engines. 






SIX-WHEEL SWITCHING LOCOMOTIVE. 


STANDARD LOCOMOTIVES, 


COMMON 


American balance on 
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Throttle levers and stuffing boxes. 
Safety valves. 
Water gauge, Klinger reflex. 
Injectors (No. 10 Nathan Monitor road, No. 9 switcher). 
Lubricators (Nathan Bull’s Eye). 
Whistles (chime on passenger, plain on freight). 
Smoke box doors. 
Steam gauges. 
Spring saddles. 
Wash-out plugs. P : 
A great many of the minor details which are common to 
two or more designs and not common to all are not mentioned 
in this list. The parts listed include all of the most :mportant 
features of the standardization. In the detailed description 
the most important parts will be discussed separately. 
The courtesy of Mr. W. V. S. Thorne, director of purchases, 
in supplying this information is acknowledged, and that of 
the Baldwin Locomotive Works in supplying the drawings. 





A SHOP SCHEDULE FOR LOCOMOTIVE REPAIRS. 





Mr. Henry Gardner, assistant master mechanic of the Boston 
& Maine Railroad, has introduced into the Concord shops of 
that road a shop schedule, which is illustrated by means of 
the accompanying blank forms: 

The object of scheduling or dating locomotive parts in a 
large railroad repair shop is at once seen when the proper 
delivery of all the parts needing general repair, for say, 20 or 
30 locomotives, is considered. These many parts must, in 





Sheet No, X. 
SCHEDULE SHEET. 

Date taken into Shop, X, ’05. 
> Date to leave Shop, X, ’05. 
iss of Repairs, C. Time allowed, 25 days. 


Engine No. X. 
Class, 4 
Cle 


This form contains constants for use in making out the repair record 
sheets. 





a o & & a & a 
S} ° ° ° ° ° ° 
a | a a a =a a 
7) m 77) 77) 77) n 77) 
fe 88 $5 #89 S83 S82 bo ; 
= = = 5 = Ss ws ¢ 
So te wa sf wes es # 
2 8 sn 2m S = 2 = 2 6 
ca = =| =| fit 2 Ors = 
Class of Work. 3” S Kn K.. Kn s@ o™ ® 
= = = = = = ~ cf 
= - - - > - mS a 
Boiler test (first). os 2 ’ 2 
Tender (first) ... .. at 4 . 14 4 
es es eee ee es ee 3 e 10 
Valves and Yokes. 2 3 10 
Steam chests and 
COVGER oi ciwecs 2 ° 10 
Tender springs ... 2 13 
Spring rigging 2 16 
Driver brake ere 2 16 
i ee Sere re 2 me “in 16 
MOU Wy gS oe <0 «ke re s@ 3 18 
Driving wheels ... 1 18 
Eccentries and 
OIE Sis ce ox a 2 18 
Cross-heads ...... 2 19 
Pistons and rods... 2 19 
Engine springs ... .. 19 
Driving boxes, oil 
shoes, wedges... 2 20 
Link work ...... 2 20 
Main TOGS: os. 6.0% 0 20 
Brass work ...... 2 es ee ae 20 
i eae 20 a “es 20 
oiler work ..... 20 es ae 20 
Engine truck ..... .. am he ae 20 
Boiler test (last).. 21 21 
Smokebox work .. 22 22 
Tender (last)..... ae A 23 
Parallel rods .... 0O 23 








seneral, go through the same process for all engines having 
the same class of repairs, and must follow the same route or 
course through the various departments. It is evidently out 
of ihe question for any one man, however retentive his mem- 
ory, to follow all this material so that it will be delivered to 
the erecting shop when needed for the engine, and, therefore, 
Some system must be employed to avoid unnecessary delays. 

This system simply assigns-to each part of the engine a 
proper date or day of the month when this part must be sent 
to, received at, and delivered in turn to the various depart- 
men's comprising the route over which it is to travel. These 
Paris all start from the erecting shop after the engine is 
Stripped, and return to the erecting shop when wanted for 
fina: application. 
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The blank forms include a schedule sheet, date sheet, re- 
pair record sheet and shop repair cards. The date sheet or 
“Calendar” is used to quickly and accurately assign the dates 
as called for on the repair record sheet. This is done by 
means of the schedule sheet, which carries against the parts 
to be routed, numbers or constants, representing the incre- 
ments of time between the receipt and delivery of these parts 
in the various departments concerned. The date sheet may 
be made for any number of months, and is merely a convenient 
aid in making out the repair record sheet. It may be made 
in the form of a slide rule, with the days of three months 
(Sundays and holidays omitted) on the fixed part, and num- 
bers from 0 to 24, or the total number of days in the schedule 
on the sliding part. The 0 is placed under the day an engine 
comes into the shop and over the constants on the sliding part, 
the desired date when parts must be ready is read from the 
fixed part. 

The schedule sheet is a counterpart of the repair record 
sheet but, instead of carrying actual dates, the corresponding 
spaces are used for the constants referred to. An engine may 
be ailowed any number of days, the values of the constants 
varying in proportion to the total time. 

The repair record sheet shows the names of the parts in the 
left-hand vertical column, and on the horizontal line at the 
top are headings for each department concerned. The shop 
repair card is a subdivision of the repair record sheet, and is 
used to extend the information on that sheet to the workmen 
who make the repairs to the different parts. 











Sheet No. 201. 
REPAIR RECORD SHEET. 


issued to 
JOHN SMITH, Foreman. 
Date taken into Shop, 2—27—’O5. 
Date to leave Shop, 3—27—’05. 
Time allowed, 25 days. 


Engine No. 2. 
Class T—84—c. 
Class of Repairs, C. 





r= ro 2. ry a o & 
° °o °o ° ° ° ° 
a a a 
a DR a n a a 
r=] 
= ¢ oy 
fg 88 83 88 2 58 kee 
a s wat ‘a 3 a... 
33 3a 35 8 8 BB FB FE 
= = a = 1 > & 
Class of Work, &™= & 3 | oa s3 $8 § 
e S = e S S a m 
Boiler test (first) .... 3-1 in + Oe «ema 
Tender (first) .. .... 3-3 3-15 3-3 « €ee" 
| ae aR ES Pree wea sade 3-2 coe 8-40 . 
Valves and yokes 3-1 3-2 3-10 
Steam chests 
and covers ... 3-1 Oe Mere 
"Famer Sees ok ce |) on cae> tena acne cae ee 
Spring rigging .. .... 3-1 Ee a 3-17 
Driver BVAMO .6c cess 3-1 vr 3-17 stoealaen 
Co ae ere 3-1 ) eee 3-17 osee” ) Gade 
AON DM cc acce. cane 3-2 3-20 coos 
Driving wheels..2—28 ica - 38-20 
Eccentrics and 
straps ....... 3-1 3-20 ee 
Cross-heads .... 3-1 3-21 ee 
Pistons and rods 3-1 3-21 
Engine springs.. .... 3-21 
Driving boxes, 
shoes, wedges.. 3-1 ae 3-22 a corm 
Link work ..... 3-1 te - 8-22 aeae 
Main rods ..... 2-27 ead 3-22 ee ee 
Brass work .... 3-1 palaloa bane “adeare ae 
eer ee SOE cise. axae eee 
Boiler work ... S-868) ceca. tisig eee 
pT eee eee eee 3-22 
Bouse test Ciast) 2.06 cco BRR sce. cove ae 
Smokebox work... .... . sso BBA cece iace Se 
Tender (last) ae eevee eee cadet: adda 
Parallel rods ... 2-27 3-25 «eee ended 





This Sheet, to be returned to the Master Mechanic’s Office when the 
Engine goes into service. 
F. BE.’ Brown, M. M. 








— 
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These sheets and cards are used in the following manner in 
these shops, although, of course, no two shops would employ 
the same methods, due to the differences in arrangement and 
classification of buildings and machines. The repair record 
sheet is first filled out by the master mechanic, and issued to 
the foremen of the different departments; each foreman re- 
ceiving a duplicate sheet bearing all dates for’the entire en- 
gine. From this each foreman issues the shop°repair cards 
to the head men on the different jobs, or classes°ef work, which 
come under his jurisdiction. At Concord 42° ofthese cards 
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are issued for each engine, covering practically all parts as 
given on the repair record sheet. 

In filling in the dates, for example, the “main rods” on the 
repair record sheet for Engine No. 2 are wanted in the ma- 
chine shop February 27 (2—27), and in the erecting shop 
ready for the engine, 3—22. Referring to the schedule sheet 
for 25 days (the number of days allowed this engine), the 
constant 0 is found in the corresponding space for “main 
rods” “wanted in machine shop,” and the constant 20 is found 
in the space for “main rods” “wanted in erecting shop.” Turn- 
ing to the date sheet (or slide rule), put 0 under the date 
2—27, when the engine came in, and on the same horizontal 
line in numerical order write the numbers from 0 to 24, or 
one less than the total number of days given by the schedule. 








1905. No. 748. 


SHOP REPAIR CARD. 


Issued to F. E. RICHARDS, Foreman. Engine No. 2. 





r¥ & a a 
°o ° ° ° 
a a a a 
a mn n 2 
Swe 8 sg g aMy 
rx Fag o 3 3 
38 Ba. Sa, geo 
r=] he 4 * a be 
Class of Work «8 a ~ aS Remarks. 
e Ee e 
ORGS 2s ccccce 3—3 38—15 cio Biedees | dsvwes ee ee'eass 
DAEMON. 25. cece sewers B—"Es ‘ccsenisssseewaae 





This card to be filled out and returned to the Foreman’s Office and 
then sent to the Master Mechanic’s Office at once. 
JOHN SMITH, Foreman. 








1905. No. 802. 


SHOP REPAIR CARD. 


Issued to M. ANDERSON, Foreman. Engine No. 2. 





& a r= a 
ia ae g 
a nm m nm 
s = 
£4 —8 ay & rE 
oO > 3 
3 2 32 Sa. 
= Ze $ 
Class of Work & 3 aa z Date Finished. 
e re e e 
Cab and Run. 
MOGTGR ..ccecs 3—2 Been |. «bwae . ab eneaeeennb anes 
WER ct Awsn css, 22 3—3 es RM Te ee eee 





This card to be filled out and returned to the Master Mechanic’s 
Office at once. Write any explanation on back of card. 
F. E. Brown, M. M 











1905. No. 2,014. 
SHOP REPAIR CARD. 
Issued to W. JONES. Engine No. 2. 
ee jt 
an m n > 
Fo} a 
Ae =o © 00 = 
“8 8 “§ E 
33 eS 33 Fe 
a=} a 2D 3 = he o 
Class of Work. s@ oa aa - Remarks. 
E 3 A 
Valves ......-6- 3—1 oe 3—10 sass +eeeebus Sedee ee 
NE ices dee we 3—1 Re cctw) wackanusedeaeseus 
Steam chests .... 3—1 B—10 cnc e ttc vscnveccves 
Steam chest covers 3—1 See." sour) pea R ao eeeancae a 
CEOS... 6 0'0 0 0:5 0 3—1 Beat («ses Soshnieioan wow ao 





This card to be filled out and returned to the Foreman’s Office, and 
then sent to the Master Mechanic’s Office at once. 
JOHN SMITH, Foreman. 








Then, reading up over 0, the date 2—27 and, reading up over 
20, the date 3—22 is found. It will be seen that Sundays and 
holidays are omitted, since working days only are considered. 
In the same manner the proper date corresponding to a con- 
stant of any value from 0 to 24 may be quickly read from 
this sheet (or slide rule). 

The values of the constants on the schedule sheet were ob- 
tained by comparing records of the average time required to 
do each class of work. These results were then checked and 
altered as necessary to produce the best results in practice. 
Bach engine of a class should have the same schedule. 

The column “Remarks—Cause for Delay, Etc.” on the re- 
pair record sheet may be omitted after the repairs are run- 
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ning smoothly in their allotted times. On first using this 
system, however, these causes for delay, if honestly given by 
the foremen, will greatly help to equalize the shop, that is, 
to bring up a weak department by adding men or machines, as 
necessary. In this manner an equilibrium can finally be ob- 
tained which will produce the best results. The column headed 
“Received in Erecting Shop” is filled in by the erecting shop 
foreman as the work is received. 

A few apparent advantages resulting from using this system 
are given as follows: 

(1) The shops may be equalized, as already stated, depart- 
ments deficient in men or tools may be adjusted or balanced 
to produce the best results. (2) Friction between foremen 
and sub-foremen in different departments may be avoided, since 
the shop repair card dictates when any part will be finished 
and delivered. (3) The men are stimulated in their work 
from the fact that some take an interest in keeping their dates, 
while others have continually the knowledge that delays in 
their department are known and recorded at headquarters. 
(4) The increased output always noticeable where systematic 
methods are employed for doing work. 

The schedule of the Chicago & Northwestern Railway at 
Chicago was illustrated in this journal in February, 1904, page 
58, and in March, 1905, page 73, some of the results obtained 
by its use were recorded. 





TiRE STEEL INSUFFICIENTLY WoORKED.—In an admirable paper 
before the International Railway Congress, Mr. P. H. Dudley 
shows from an exhaustive study that tire steel is inferior to 
rail steel in wearing qualities because it is not sufficiently 
worked. It has a “cell hardness,” instead of a “mass 
hardness,” and lacks the interlocked and fine struc- 
ture of rail steel. While greater care is taken wiia 
tire than with rail ingots, still more attention is neces- 
sary to secure the desired solidity, first in the ingots, and 
second, in the manufacture. This is evident from failures 
of trailing wheel tires of Atlantic type engines, with loads of 
38,000 Ibs. per axle. These tires have flattened from crushing, 
due to slight porosity and unsoundness. These tires are made 
from 12-sided ingots, in the angles of which unsoundness de- 
veloped in cooling. They contained 0.62 to 0.67 of carbon, 
0.65 to 0.78 of manganese, 0.20 to 0.26 silicon and 0.06 phos- 
phorous. They were hard on the surface from working, but 
coarse and fragile. beneath. The weakness corresponded to 
some of the corners of the ingots. Trailing tires of 50-in. do 
not show as good results as 79-in. driving tires on the same 
engine, because the smaller tires received less work in man- 
ufacture. After wear begun its destruction was rapid and 
dangerous to the track. Tensile tests of small test ingots do 
not lead to securing the grade of steel desired in tires of 
varying diameters. 





DIFFERENTIAL Piece Rate System.—The differential rate 
System consists in fixing for any piece of work two rates, one 
about 20 per cent. higher than the other. If the work is done 
in the time in which the study indicates that a good man 
fitted for the work and working at his best normal speed can 
-do it, or in less, time, the rate paid is the high one. If the 
time taken is longer than this, the lower rate is paid. To take 
a concrete example, let us suppose that a man can turn ten 
axles in a day on a certain lathe and the high rate is 30 cents 
each. If nine or less are done he gets only 25 cents each. 
His pay then for 10 is $3 and for 9 $2.25. The difference be- 
tween, the pay for 9 and that for 10 is thus so great that a 
workman will make every effort to do the 10 if he has a fair 
chance of success.—H. L, Gantt, in Engineering Magazine. 





SMALL THINcs Boucut By Rari~roaps.—The Santa Fe uses 
every year one and a half tons of pins, 25 miles of lead ven- 
cils, 396,000 steel pens, 50 barrels of ink, 18,000 Ibs. of rubber 
bands, 15 carloads of stationery, 26,000 brooms. 
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ANGUS LOCOMOTIVE SHOPS, MONTREAL. 
CANADIAN PACIFIC RAILWAY. 


VI. 





(For previous article see page 114.) 


The erecting, machine and boiler departments are provided 
for in a building 1,167 ft. long by 162 ft. 8 ins. wide, a cross- 
section and plan of which are shown in the accompanying en- 
graving, to which are added several interior views. The erect- 
ing shop is a bay 80 ft. wide; the machine shop is a bay 
55 ft. wide, and at one side the full length of the shop is a 








iene 


MONTREAL. 





PACIFIC RAILWAY, 


INTERIOR OF LOCOMOTIVE SHOP, SHOWING ERECTING BAY. 


ANGUS SHOPS—CANADIAN 








25-ft. gallery, with corresponding space on the main floor. 
The following table presents general figures: 


ee DB PROS PTET ee eee 190,384 sq. ft. 
TOPOS, Gs DUD hiWS ee wens cdcctdestsdsegnensdacnecaene 770 ft. 
SOE SI ES ok nc cccccce dsc nesutavewsen ees cnmen 80 ft. 
=e EAs Serr es 61,600 sq. ft. 
DE I hi S0 no bn dae ce ccmencs es beamwaneeaan longitudinal 
AOR I OE BIN cine cccccccdcapece ddetadctéandeceaaunen 
ee LS Peer rere rer ce ety Cree 1,711 sq. ft. 
WERGRIEG BU SOME ccc ccc ccc scccccrdieesetetaseuugeeen 770 ft. 
Machine GiGGs WIR. oi ccc cccccsvccccccccnsncewaeed ecste see 8 
Machine shop, floor area, including gallery ..........+ee. 62,575 sq. ft. 
Total vivmier GE MORGMIMES 0 occ ccc cciccccceecec tevesceSennpniens 245 
Total floor area per Machine ......csceessecereccccces -. 255 sq. ft. 
Machine shop arGA per Pit... i .ccccccccccccccccescccces 1,738 sq. ft. 
Boiler shop, length ....cccccccccccscccsscecsces pty rey ren 95 ft. 
Beiler. GRGD, WHE ccc cccccccccccccccccictatecchceneteseede 80 
Boiler Ghop, floor SPACE 2.2... ccccccccccccccccccvoccse 31,600 sq. ft 
Boiler shop, number of machines ........sseeeeeecccevcccesevecs 
Boiler shop, floor area per erecting shop pit................ 877 sq. ft. 


The plan of the locomotive shop is shown in three sec- 









162 







tions. In the lower portion of the engraving are the three 
longitudinal tracks extending through the shop, which are 
located at 25-ft. centers, which is an unusual distance between 
tracks. This necessitates an erecting shop bay with a crane 
span of 76 ft. 3 ins. Between the pit tracks are two standard 
gauge supply tracks. In the plan the lower, or southern, 
track has a pit 762 ft. long. The center track has a pit 894 
ft. long, and the upper track a short pit 454 ft. long, making 
a total pit length of 2,110 ft. For convenience in getting about 
the engines the standing space in the erecting shop is limited 
to about 36 engines, although this number is somewhat elas- 
tic. The building is lighted by high windows and by long 
transverse skylights over its central portion. The roof 
trusses and crane supports are illustrated in the sectional 
view. For protection against fire the entire building is 
equipped with automatic sprinklers, and galvanized iron fire 
curtains are built in the roof trusses down to a point which 
will clear the cranes. These are placed at every seventh roof 
truss. 


-at the east end of the machine floor are as follows: 
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millers and the truck wheel and axle box.work. A bracket ji!) 
crane of 1,500 lbs. capacity, with a pneumatic cylinder, serve: 
the axle work. Two 1,000-lb. pneumatic cylinder bracket crane: 
handle work to the millers, and planers and truck wheel tires. 
A 1,000-lb. pneumatic jib crane serves the axle box work, and 
a 4-ton pneumatic cylinder hand travelling crane is located 
over the lye cleaning tank. Special care was taken to plan 
the shop for convenience in handling material, which is a 
matter of great importance in a plant of this size. 

By referring to the floor plan, the departments beginning 
The whee! 
shop, including the tire setting, driving box work, truck shop, 
cylinder shop, piston cross-head department, opposite which 
is the frame shop; the next space is for side rods, and beyond 
this motion work. Next comes spaces for miscellaneous d 
partments, such as air pumps, pipe shop, track and spring 
shop, scale repair shop, some of the latter departments being 
in the west machine shop. West of this is the boiler shop 
providing for flue work and general boiler work, including 





INTERIOR OF MACHINE SHOP, SHOWING TRANSVERSE BENCHES AND ROD RACKS. 
ANGUS SHOPS, CANADIAN PACIFIC RAILWAY, MONTREAL. 


In addition to the tracks in the erecting shop, the machine 
shop has a supply track running its full length, and the shops 
have seven transverse supply tracks connected with an out-of- 
door track running the full length of the building. By the 
addition of light rails a double narrow gauge track is pro- 
vided by using one of the light rails and one of the standard 
gauge rails on each side in an arrangement permitting small 
trucks to pass each other in opposite directions without switch- 
ing either of the trucks to the side track. This arrangement 
is a novelty, which was described in detail in this journal in 
July, 1904, page 264. These extra rails are also provided for 
on the shop turn-tables. 

The crane facilities are admirable; besides the large 60- 
ton cranes in the erecting shop, the 15-ton cranes in the ma- 
chine shop and the 20-ton crane in the boiler shop, a 5-ton 
overhead travelling crane serves the truck shop. Five-ton jib 
cranes, one electric and the other pneumatic, serve the tire 
setting and wheel press work. Three 2--ton cranes. with pneu- 
matic cylinders, serve the boring mills, planers and horizontal 





flanging furnaces, flanging machinery, riveters, pipe bending 
rolls, plate planers and other boiler shop machinery, al! of 
which is included in the complete table of machinery of this 
department, which forms a part of this description. The 
boiler shop is well arranged, and has plenty of room between 
the machines. 

This tool list is complete and has been revised to date. 
The floor plan, showing location of machinery, has also been 
revised, showing a number of changes from the original 1loca- 
tions. These plans have been prepared specially for this de 
scription. 

The stripping is done at the east or right hand end of the 
shop, as shown in the plan. When a locomotive is stripped 
the boiler is taken directly to the boiler shop, the trucks 80 
to the truck department, where two men, by the use of the 
2-ton travelling cranes, attend to all the engine truck rep2irs- 
The truck shop is reached by the first transverse track, and 
over this same track all parts requiring cleaning are taken to 
the lye vats outside of the main building. The driving wheels 
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PLAN OF WEST END OF LOCOMOTIVE SHOP, SHOWING BOILER SHOP AND GALLERY. 
ANGUS SHOPS, CANADIAN PACIFIC RAILWAY, MONTREAL. 
BOILER SHOP. Motor. 
oe ae Mach. H. P. 
Power Machines. No. Name. Size. Maker. & Type. 
— 16a os Punch and WMS. oc cides acdsee ea Fielding & Platt. 
maca. , Cee I, sc ns ewe cacecwccabauceuen 
No. Name. Size. Maker. & Type. 484 Press for Small Work. .... aid aigaal ae Reger a ya 
426 Swadeins, TIOMMOR. is. nos cc cee ckcess Gas. Pac. Ry:....Gemm. Ale. GG Pee Wee eee. ccc ok cc cccccwctcwteeuss Fielding & Platt. 
ee re eres ee Can: Pac. &y.... } oe OR a eee ers: Bement Miles. 
428 Welding Machine. .......c.cccececves OE re 15 A.C. oe OR Oe eee reg re Fielding & Platt. r 
re a ee rere er ot rot | Oe 488 Mud Ring Riveter.......... cided ac htetaeaael Bement Miles. 
430 Tube Cutter ......cccccccccccccvccces Can. Pac. Ry.... ) aye i 
BOA: Fe oie ible 4 isis Kduneee stem Whiting Fdry. Co...20 A.C. BOLT DEPARTMENT. .« , 
432 Punch and Shears.Size “‘D”’.......... Long & Allstatter. ..15 A.C. 361 Turret Lathe ..... (S >: £ eae Pratt & Whitney. 
CSS Fe Ge IE oo ook cc ga Sdiee ose EI «baie Gage oid 10 A.C. 362 Turret Lathe ..... - oS, aera Jones & Lamson. 
434 Rotary Shears ....%4-in. plate ........ Canter COs <: cccwces 5 A.C, 363 Turret Lathe ..... a ee Jones & Lamson. 
rw SEE re re a ee Berevemh. 0.0 650 Me, eh ee Ee | 20 A.C. 
436 Double Bolt Cutter.Acme 11%-in....... | ere 365 Bele NE 5a 6 dais hou dicivies Ceauaae Niles-B.-Pond..... 
437 Triple Bolt Cutter.Acme 114-in....... Bertram......... SOS Te BNI 8g oon oc eco we cn cuccldede vild GROON CEC aelewmel 
438 Vertical Drill ....36-in. ...........- Bertram......... loo A.C. 367 Turret Lathe ..... 2 in.x26 in......... Jones & Lamson. 
439 Plate Planer ..... ON ES ee Craven Bros..... 368 Turret Lathe ..... DS Te Wee :c'<0 Pratt & Whitney. 2 
440 Vertical Drill ....24-IM. 2. ..wcccccces Smith & Coventry 369 Bolt Cutter ...... SGN nc Sacwda BOMB. 6.6.6 8 iN Cea 
441 Mud Ring Drill ...4 Spindles ........ Craven Bros..... | eet I case. co ain n'a ede tie Eee Can. Pac. Ry.... 
442 Small Plate Rolls..8 in.x7 ft.......... Craven Bros..... re te PS ig og tice 5 ave 'a kd wide oc owa aoe Can. Pac. Ry.... 
443 Flue Sheet Drill...2 Spindles......... Bertram ....... CR BO: Seer ee os Oa. 6 ak ae sie' lew clea kegieerny J. H. Johnston... 
444 Flue Sheet Drill...2 Spindles......... Craven Bros..... ee IN hw os cae oo cle’ vader cnad J. H. Johnston... 
445 Te Es 6 oe ce cknaes us eecuss Berry & Ge... 65s. 75 AG. Se ee I tn cc ceeds cweewaet J. H. Johnston... 
146 Flue Sheet Drill...3 Spindles......... ee er eee. oe ere J. H. Johnston. 20 A.C. 
447 Plate Planer ..... , TP rerrrr re ea 15 A.C. 376 Centering Machine................+-. D. E. Whiton.... 
448 Large Plate Roll..16 in.x12 ft........ ae SO AN. S77 Centering Machine. ...............-% Pratt & Whitney. i 
149 Mud Ring Drill... 6 Spindles ....cces Bement Milles. .....F.GB.0. SER Te Be occ ccccleesccccdeccccndseduce dus emaeee mes | 
450 Vertical Drill ....3G-im. .....ccccees ee ere SR. ee Be Eo oo wa beens tcc tens déobs 6 uae weeeaeeeeeen 
451 Small Punch and Be Is oc gnc cs ohcudiececcuean Smith & Coventry | 
SE <a wt cc ac oy SON ee er eRSeays Pad he ds ate ses ws 30 A.C. 381 Nut Facer ....... %-in. Nuts........ Smith & Coventry 
Hydraulic Machines. 382 Nut Facer ....... 1%-in. Nuts....... Smith & Coventry 
176 Steam Pressure Pump. Duplex 4 in. x 18 in. TIN SHOP. a 
aoe Snow Pump Works. 401 Emery Wheel ....12-in. wheel....... Niles-B.-Pond... 
177 Accumulator ........ 1,500 Ibs. per inch....R. D. Wood & Co. WE BU 6b s tahoe bb Wc coweneetianeeon Niagara Tool Co... 
478 Gap TRIWOUGP. « ..s 2. ce ae  ecseue se xaeunes R. D. Wood & Co. 403 Sheet Iron Shears.. Ce tae WE Hciatnees Niagara Tool Co... \49 A.C. 
479 Crane Oylinder for 478... 2... ccc cc cccc cee R. D. Wood & Co. 5s ek Bee “ Se EE. . o ofccataien Niagara Tool Co... 
450 Portable Gap Riveter..6 feet ...........06- Bement Miles. SOG CipOUier -BROGTS oooc cc cc cede cas Brown, Boggs&Co. 
Oe. eo See ee rere ee Fielding & Platt. 406 Bending Rolls ....5 in.x72 in......... Scully Steel Co... 





go to the wheel department, which is close at hand, and after supports, the supports being braced with 5-in. rods and held 
being finished they go to the cross tracks near the wheel shop, to the floor by lag screws. Each bench has two drawers, with 
where the driving boxes are fitted to the driving wheels and substantial cast iron slides, which, when lubricated with 
ade ready for the erecting shop. ; graphite, work as easily as if they were on roller bearings. 
The light parts, such as rods and motion work, are dis- The top of the bench is of oak and the drawers of yellow pine. 
‘buted in a rod department of about four bents, where this Each bench has also a yellow pine shelf below. They are 
“ork is done within a radius of about 50 ft. The motion shop sufficiently strong for heavy work. In the machine shop the 
upies about 10 bents, with cross benches and machines’ benches are all out in the open. Wherever wall benches are 
both sides. One of the photographs shows these cross used the construction is as shown in the engraving, which 
nches. All the benches are on the open floor, none of them illustrates the bench used in the roundhouses of this road. 
ing under the gallery. The driver brake, air pump and As far as possible material in this shop is kept off the floor. 
eloctrie headlight work is provided for in the spaces beyond For holding the side and main rods of locomotives special 
the motion department. The work benches are very substan- tracks are provided in the erecting and machine shop. These 
tic!, consisting of 3-in. plank bolted to substantial cast iron are built with cast iron sections, very strongly braced, pro 
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PLAN OF WEST END OF MACHINE SHOP, ALSO SHOWING GALLERY AND ERECTING SHOP. 
ANGUS SHOPS, CANADIAN PACIFIC RAILWAY, MUNTREAL. 
WEST MACHINE SHOP. Mach _. 
F No. — Name. Size. Maker. & Type. 
Side Rod D t t. - 
weriieas aaa Motor. 160 Double Shaper ....6-in. ............. Craven Bros..... ' 
Mach. H. P. 161 Turret Lathe .....3 in.x36 in......... Pratt & Whitney. t 
No. Name. Size. Maker. & Type. 162 Turret Lathe .....2in.x24 in.....-.. -A. Hebert ...... 5 A.C ' 
P 163 Horz. Boring Mill.3-in. bar ......... Bement Miles ... 
ee eee: += 2 SNe. ......--BOetENM....~ + +. >- ] 164 Gutting-Off Mach..5-in. ..........00, Bertram......... 
102 Vertical Drill ....36in. ............ Bertram......... ‘20 A.C. 165 Hors. Boring Mach..........ccccceses Craven Bros..... 
ee cd EID. 5 20's wik's'e.46 0.0 9s 000 0.4 00 ed eee : : 
S06 BMIOE 5 bon genes es 5 ft.x5 ft.x12 ft.....Ingersoll......... Brake, Spring and Manufacturing Department. 
105 Side Rod Shaper..24-in.—2 heads....Bertram ......... 2-5 A.C. 166 Radial Drill ..... _. See Cee eee Hulse & Co...... 
x : > 15 A.C. 167 Engine Lathe ....24 in.x8 ft......... Bertram. ...2..06 
eee oe ne RE Tn oe owes ns Sk Ae, Se I 9s cABI oa 0s vcn co ce veeaadun roee~s on +0 4.0. 
107 Turret Lathe ..... ree Bardons & Oliver. 169 Magine EAiee . «<BR US Mec. cok vec scetecpeciccsces 
J i a | er Bement Miles.... 170 Engine Lathe ....30 in.x6 ft......... yg re 
109 Double Slotter ....12-in. stroke....... oe Se ee : 171 Vertical Drill..... Ae Bertram. .......- 
ee is 6c 5 Saewin's Send vae Craven Bros..... 20A.C. 472 Vertical Drill ....36-in. .....+++-+-++ Bertram ........ 
ce a OSS | | | Craven Bros..... REO, VOUUICME BOERNE 6066s oc ccccdeswaene Bertram 2.6.08 
Eb Soe Ce ee ee ee ee | eae ae i! . SE Eee ee Eee ree oo ooo 
EE RET I ee ee ee eee Pe ee ee | 175 Screwing Machine.3-in, ............. Smith & - ane 
Ree PC UMEEEE 255.5 16.6 g 6S -PUNUNIO «wine ose tain ca casscweccesses 10 A.C. 176 4 Spindle Drill.... Up to % im........ Foote Burt. - ¢10 A.C 
eS Be re | ire Bement Miles..... ) ST ee ds exsnnet MP i vége as Hades W. Comer... 
EE EE 2, SME MEEL,. 5. 'y cs ein w6 05 0 00.06 00 050.600 * wee LTO BWM? 2 isc ke wns POEs Secwe ss scene W. Colller......+ 
eh erry: SG? saskewe so.sad So wales 6 eke ee Obes Ete See. saueeue cas Se Pee rere . 
Sl eee eee i eee 180 Emery Grinder....20-in. wheel....... Can. Pac. Ry..... 
119 Crank Planer ....18 in.x18 in.x18 in..Bertram ........ 181 Engine Lathe ....24 in.x22 ft........ Bertram ..... of 
120 Chucking Lathe ..24-in. ............ Craven Bros...... 182 Engine Lathe ....24 in.x9 ft......... Smith & Coventry 15 A.C. 
aa. Scone ig Pe memggy : ao ee Te ee ee Craven Bros...... tee A.C. 183 Horz. Boring Mach.4 in.x9 ft.......... po: a ee 
ngine ee 6.1.80 20.25 ft. Gin... Gardner 2.2.00 i 
123 Chucking Lathe ..24-in. ............ Craven Bros...... ae Steam Fitting end Air Brake Departucnt. 
€ Tm 184 Engine Lathe -18 in.x3 ft. 6 in....LeBlond......... 
124 Turret Boring Mill.30-in. ............ Niles ..cecsevese "8 
125 Engine Lathe ....20 in.x5 ft......... McGregor ....... 185 Vertical Drill .4..36-in. ...0.... 0004 hey yr la 
126 Suspended Emery a a nese Sk ay ee eee Cox & Sons. oo ~15 A.C. 
| er DOr a sui ewRiekeee Bridgeport Co.... 7 Pipe reader ....4-iM, ...++.seseeee Williams Tool Co 
’ SOS Fie TOC! 2c sO.. 6s iscccecvses Armstrong......- 
: SOP BCE Wee. HADES See cveccces Can. Pac. Ry. 
Motion Department. eo re ee ee Iroquois Wheel “Co. las AC 
Ok SEOETAL GETIE 0 0c CMD: Sic ceenscer Wilmarth&Morman § : 
Lyd _ ie Lathe =: a Fin sivas tate ae Phe EOTETOM as dis'csis a Tool Department. 
ngine @ .. 2 in.x2 ft. 6 in.....Smith & Coventry. 1E ind a = ‘ i<ke 
129 Link Grinder .....5-ft. radius........ Smith & aa 362 eneny Grinder "$120. in’ wheal apaeranes cu. Pac. RY. 
180 Grindstone .....+-6-ft. .....cccecceee Niles B. Pond....¢20A.C. 253 Tool Grinder ..... OURS. aco Sate ataa en fos axanae 
‘31 Double Buffer ....30 in.x8 in......... Niles B. Pond.... 254 Tool Grinder .....No. 1......... We homens tie hs Rags ee 
132 Emery Grinder ...20-in, wheel....... Can. Pac. Ry.. i RUMEN MEIER i % ’ aoe Hy eta 
ee BUD 4 o's osc cckcscces FARE RA Maa Keke Re he eee PT TRY oo ec a aa Cincinnati. cata oe = 
134 Grinder ......... PS eee Anderson T, Co.2 small D.C. 257 Universal Miller ..... 1... enettOy ETSY 
135 Engine Lathe ....24 in.x5 ft. 4 in.)::M’Greg. & Gourlay 258 Vertical Drill ....30-im, .......+++++ Bertram. .-+++++s 
SO OP oss 5000608 ERR re RE 259 Universal Grinder. No. 7 eee ae Dd ccvewe MDAC 
137 Engine Lathe ....18 in-x5 ft.........Bertram....... ee OR I i ee a. eth te Gdn 1 a 
138 Engine Lathe ....16 in.x5 ft......... Gardner...... vee 261 Engine Lathe .22 in.x3 ft. 6 in.. -:LeBlond. ae 
IT ee Re te aa oe eis ik dol Kk ORs oa ab ba 262 Engine Lathe 20 in.x4 ft. 6 in....LeBlond...-- 
140 Engine Lathe ....24 in.x6 ft...... oo Bertram..,...,... 263 Engine Lathe -14 in.x2 ft. 8 in.. tt "s Whitney. 
141 Engine Lathe ....30 ins.x8 ft. 6 in....Bertram......... 264 Disc, Grinder ....No. 1 oo Besly..-+-> 
142 Engine Lathe ....18 in.x3 ft. 6 in....LeBlond......... 20A.C. 265 Shaper ........ 3 ++ No, Eg eee, “Chas. seeR 
248 Vertical Drill ....20-in. .......0.0. -Craven Bros..... 266 Vertical Drill ....30-in. ........... EF sane ae ear 
144 Vertical Drill ....20-in. ............ Craven Bros..... a 267 Tool Grinder ..... 6-in. whe... |. oops" * ne 
SE conc sce REMR, 6s acs scene se Bertram......-- 268 Double Shaper ...4-in. ee ean dd ‘+Craven Bros. ane 
146 Centering Machine Cviekivens Bes ctosess D. £. Whiton. 269 Universal Miller . . «No. 3. Ln vow s-4) 
147 Engine Lathe -22 in.x8 ft. G OEick a reer pan ss Sospes 270 Turret Lathe ... 2. in.x24 in. -Cincin & Lamson. 
148 Vertical Drill ....36-in......... .Craven Bros..... 271 Engine Lathe ....16 in.x8 ft.......°. ee teal 
149 Planer ........ ..4 ftx4 ftxl2 ft... /Flather ......-.... 20A.C. 272 Bngine Lathe ... is rr a pear Ga ith & ’ Coventry. 
150 Vertical Drill ....24-in. ......... -+-Craven Bros..... 273 Engine Lathe ....16 in.x2 ft........ “Sm ain 
151 Vertical Drill ....36-in. <2... : -++-Craven Bros..... 274 Engine Lathe ....16 in.x3 ft.......°- ee ena wae 
152 Planer ......... .2 ft.x2 ft.x6 ft...) /Bertram........: 275 Engine Lathe ....16 in.x3 ft. ....... Brown & Sharpe. 
153 Planer .......... 2 ft.x2 ft.x4 ft...... Craven Bros..... 276 Engine Lathe |::.16 in-x4 ft. 6 in... mith & Coventry. (20 4.c 
154 Vertical ‘Drill oat ae OT EL. Bertram........5 IBAC. 997 Engine Lathe ....24 in.x10 ft ‘sai . 
155 Slotte ; ee ere OF ey, Ee 278 Engine Lathe ....12 in.x3 ft......... oo ne Coventry 
156 Vertical py “aieeeeriyane Bertram......... SIG: Haak BOW ook ok kk ae aaa i Smith Tool Co. 
157 Engine Lathe ....24 in.x5 ft. 6 in..//Gardner..../...., 280 Engine Lathe ....i8 in.xd ft....2 211: Lees. 
158 Extension Lathe ..36 in.x72 in.x10 ft..Bertram ....... . Lio AC 281 Engine Lathe -10 in.x3 ft......: *LeBlond, +++ +++ 
160 Boring Mill.......51-in. ............Niles ..... veeeee STOMA 282 Wet Grinder .....42-in. wheel.......-Bridgeport.....0- 
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PLAN OF EAST END OF LOCOMOTIVE SHOP, SHOWING GALLERY AND ERECTING SHOP. 
ANGUS SHOPS, CANADIAN PACIFIC RAILWAY, MONTREAL. 
EAST MACHINE SHOP. Motors 
Mach. 1 A 
Wheel Department. No. Name. Size. Maker. & Type. 
—_ Motor. 60 Crank Planer ....2 ft-x2 ft.x2 ft...... Craven Bros.....-}10 4.6 
oe si Mak & Type 61 Cotter Drill ......No. 3.......... ..-Bement Miles..... 
a. ame. Ize. aker. — 62 Triple Slotter ....24-in. stroke....... Bertram ........ 20 A.C 
1 Wheel Press......300 tons ..........Bertram covccccessh® 2S 63 Triple Slotter..... 8-in. stroke..... baseaecerl ole 10 A.C 
2 Boring Mill....... B9O-in, wee ee eee eee NilOS 2.0 0-e seers 25 DG. Brass Department. 
3 Boring Mill....... SUT eee, ee 10 D.C 301 Engine Lathe ....12 in.x3 ft. 9 in.....Bertram......... } 
4 Beet Wi. ccc cGkeR, cece cece ct MN cctccacsacecs 7.5 D.C 302 Turret Lathe .... ert wit atee ah eidcar at actin m. Tool Co..... 
5 Boring Mill....-...64-in. ceccccece otcsaabehee: ececegec . 303 Forming Lathe ...18-in. ............ Warner & Swasey 
6 Car Wheel Pee ee eo eee ee sees eeeeeereeeee 15 .* C 304 Engine Lathe .20 in.x2 ft. 6 in. oc 6. « << « oe 
7 Engine Lathe ....30 in.-x4 ft. ........Pond.......-++:: “~* 305 Turret Lathe ..... WEE nc vunn gees Smith & Coventry 
8 Emery Wheel ....20-in. wheels ......Niles-Be't. Pond. 306 Turret Lathe .....14-in. ...........- Bertram....... a 
9 Wheel Lathe .....90-Im, ........e0--Nileg ...--: A.C. & 30 A.C. 307 Engine Lathe ....24 in.x4 ft. 8 in. -LeBlond........ ° 
10 Boring. Mill...... S84-IM. cccccccccee sOPAVEN BFOS..., 00: 15A.C. 308 Turret Lathe .....20-in. ............ Bertram........ . 
11 Quartering Machine90-in. ...........-Bertram ....-... 2-5 A.C. SOD Turset BAERS 6 occ cere ccc ccccpons BUNGE. sccnenaue Loo A. 
re. Parr . 4 ft.x4 ft.x12 ft.....Bertram ........-- 20 A.C. 310 Turret Lathe ..... Oe en og gat Warner & Swasey 2 U. 
13 Horz, Miller .....42 in.x42 in.x14 ft..Bement Miles...... 20 D.C. 311 Valve Miller ..... 2 Spindles.. Warner & Swasey 
14 Axle Lathe ..... SAN CCOWadeccadecee ceeds 312 Chucking Lathe ..15-in. ..........6. Smith & Coventry 
15 Axle Lathe ° 214 “in. x8 tt... eee : Bertram wen cewwss 313 Chucking Lathe ..15-in. ............ Smith & Coventry’ 
16 BRIO BARRO oc ccccrcocce Cs ber sagienetsesae eds 314 Turret Lathe ..... SOO oo vccawKantas Smith & Coventry 
LT BP ccc ss es +24: in. stroke. sane . Niles ia aes adeee 30 A.C 315 Turret Lathe ..... SOS ame 7 Warner & Swasey 
18 PRO .ciccsdas .-32 in.x32 in.x8 ft...Craven Bros...... - 316 Turret Lathe ..... 7° 2 eo ee Smith & Coventry 
19 GR kee cee ..-14in. stroke .......Craven Bros...... 317 Emery Grinder ...6-in. wheel........ Can. Pac. Ry.... 
20 Boring Mill.......37-im, ...eeeee eee es NilOS. 000+ eee eee WP, Sabah aise sd ckudcctacevaaeeons Can. Pac, Ry.... J 
23 Es Ss cca bani deak ia hen uceamaaun ds h0%s PRS SEES DENTE! Warner & Swasey. 
22 Weel EUG ..cccTs cecceoes eee . Bertram ace ae mide 990 VWartions Tietll ....30-im, «....ccccccten Bertram ...... 
23 Wheel Lathe .....84-in. oeeeeeeeee German Niles...“ | 3994.6, 321 Forming Lathe ...16-in. ............ Warner & Swasey. +10 A.@. 
24 Wheel Lathe .....84-in. ....... Fr Ri 7 > var ren Rye 322 Turret Lathe ..... 1 in.x10 in......... Pratt & Whitney. 
25 Wheel Lathe .....60-in. ..... cocccc oMORCEOMRS cc cceccs p, 323 Disc. Grinder ee ee oe, Charles Besly.... 
26 GOOG “bce cce vc ..20-in, stroke.......Bertram ..... a I INE oo: cb to Goalie rc aha aera ae Can. Pac. Ry . 
27 VGReEe DONE. «cece nc dsp veuced .Bement Miles siwde 10 A.C 325 Speed Lathe ..... pO PEI Se Am. Too! Co..... 
28 Gee ass caeeee 14-Im. ...ceccccee Craven Bros...... 326 Turret Lathe ..... SE ae ees Warner & Swasey 
327 Speed Lathe ..... 2S Rr ers oe Am. Too! Co..... 10 A.C. 
Cylinder and Frame Department. a0 Ac, 228 Turret Lathe ..... SM? . scat chad Smith & Coventry 
r¢ UC. 329 Turret Lathe ..... pF SE GE Ee ga Niles-B.-Pond..... 
29 PIAMOP 6scss ooo eG ft.x6 ft.x22 ft.....Pomd ......+-+-s- SAC. $60 4-tetiis Ort .. Te % ta... 02 aa Sa... ; 
°O Radial Drill .,.. ‘ce POUT eT TIT TT ——— Pe 5 A.C. $31 Turning Lathe ....14-in. ............ Am. Tool Co..... 
1 Raegees DP 2s csc. cence oe ee MBONGE cactecececs 5 A.C, ER idk ook Rae a wees ab ness we RA ae Can. Pac. Ry.... 
S2 PRE «cs cp acemes 5 ft. x5 ft. x8 Giccx **gharp, “stewart Co.. . . MTEEERTEOCET CET ELE Can. Pac. Ry.... AC 
33 Cytter BOreh ooo occas ccccccess 0c sORAWO BROM ees cus Se SE a ca Wee Ce wediw een eres Maeda tee Tacker Levett.... [20 A-© 
34 GI 6 danccened 14- in. " stroke rere... maeerreee re 0 A.C. SOR DOM ws Kates Pe ee Pee eae Bere Dickerman......- 
» Engine Lathe 2G SERS Tis ccccee : , Lodge & Shipley.. — ; 
26 — for valve “ ie viding shelves for small material, and strong cast iron brack- 
7 Cylinder Borer’. Share TOKO: «+++ +++ Ban Stiles. |!.'/.10D.c, ets for holding the rods themselves. From these brackets the 
SS EOGH REGM 660450 Wo ceseoveuewe ee 10 D.C. : : 
) Chuching Bathe. .S0-tn, ‘tn han... rods are easily raised by the cranes. The drawing shows a 
eee Seen. 36 ta. xt2 in. x10 it. - Devtvem Pathse so Bia cross-section, indicating the use of angles as braces, and show- 
ne aeea t SESS eee a ¢ ‘ 
2 antne Lathe nose nx? ft. 6 lag ~~ AR : Speen: ing the shelves, which are of 1-in. lumber. The benches are 
Chucking Lathe . _— Rb ddkvanew ur Craven Bros...... * 
Planer, Frame....6 ft.x6 ft.x32 ft.....T. N. Shanks...... 20 a.c, Similar to those used at the Collinwood shops of the L. S. & 
Chucking Lathe. eer .-Craven Bros...... M. S. Ry., and they were also used at the McKees Rocks shops 
Be” ee a eee eee 
Engine Lathe ....30 in. x8 ft. wa ae 1 wait ESS tek fa of the P. & L. E. Ry. 
OR ET .32 in.x in.x raven Bros...... Cc. 
“) Chucking Laie 2... This plan provides for heavy and light repairs of about 
2 bane Planer 2 ny x24 in.x24 in. ‘Gorm =~ bie tines 50 engines per month, and in addition to this about six new 
‘ Savhsadiin dad aia Eee SS ee J A y 
4-Spindle Drill ...For Frames........ Bement Miles..... 45D.c engines are built per month, which renders the matter of 
tension Lathe . : 2.36 in.x72 in.x10 ft..Bertram .. 
Hors, Boring Mill..4 in bar x9 ft... oe “Binsse pence, et pee erie! on Repaannsci e055. one. The 
OROE nes vend a x wee eee tonnage of material han er mon will approximate 600 
Vertical Miller eeeNo, 6.......++++---Becker Brainard. . }30 A.C. S Mm PP te 
Z pr Grinder ‘oe in. wheel .......Niles-Be’t Pond.. tons. The average space provided per machine in the main 
2 al Drill- 5-ft. sc 00dn st sdeueen @ Gttases, - 
O° SRAPGR <co5 cine cc ct 4.0 dacys'ees ce ence nldaws) machine shop, including the track area and truck shop, ‘s 
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520 sq. ft. per machine. Omitting the truck shop and the 
through track area, but including the wheel storage space, 376 
sq. ft. per machine was provided. The total area of the wheel 
storage tracks amounts to 1,805 sq. ft.; deducting this space, 
the actual floor area for each machine is 316 sq. ft. 

The east end of the locomotive shop is near:the store house, 
the blacksmith shop and the midway crane. All new ma- 
terial, except tires and boiler plate, comes to the shop at the 
east end. The tires are stored on a platform outside of the 
shop, and boiler material is stored out of doors at the west end 
of the shop. The new material is received under the cranes, 
and may be taken to any point in the building by cranes or 
trucks. The repair material is distributed from the stripping 
pit or the lye vats. The machinery was arranged to conserve 
as nearly as possible a systematic movement, keeping in view 
the importance of utilizing all of the space and keeping all 
of the heavy work under cranes and putting the light work 
under the gallery. The tool arrangement was influenced con- 
siderably by the group system of driving, and also by the 
necessity for mixing the work of manufacturing and repairs 
in the same plant. 

Space will not permit of a complete description of the ma- 
chine arrangement, but a glance at the plan will show the 
clear avenues for material which are maintained the whole 
length of the building. An example of the excellent arrange- 
ment of a group of machines is that of the wheel department, 
which is provided with its own cranes and is made inde- 
pendent of all the travelling cranes. The machinery of this 
department was located so as to minimize the distance of 
movement, and at the same time to provide sufficient space 
around the machines. 

The boiler shop provides for tank and cab work, and the 
tube department. Tubes are rattled in a chain rattler, built 
from the design of Mr. G. R. Henderson, illustrated in this 
journal in June, 1904, page 220. This machine receives the 
tubes on a small car, picks up a complete set of tubes from 
the car, rattles them and loads them upon the car again. To 
unload the rattler and load it up again with another set of 
tubes ready for work requires six minutes. One of these 
rattlers is working very satisfactorily in the Topeka shops 
of the Atchison, Topeka & Santa Fe Railroad. The chains 
run at a speed of 115 ft. per minute, driven by a 20-h.p. motor. 

The furnaces in the locomotive shop are of the Ferguson 
make, using oil fuel. The tube department is conveniently 
arranged, but is likely to be improved, with a view of re- 
ducing the cost of this work. 

Electrical distribution begins at a large distributing board 
over the machine shop and east of the center of the building. 
The machine cables run down the columns in pipes and across 
to the machines under the floor. The alternating current 
motors are provided with compensators for starting, giving 
a large torque in order to start the machines under load. In 
a few cases the machines are equipped with ordinary switches. 
All of the controllers are of the Canadian General Electric 
Company’s manufacture. The direct current motors have 
Canadian General Electric controllers for field control; their 
range in speed is 2 to 1, except one Milwaukee and one West- 
inghouse motor in the wheel department, having respectively 
a 4 toil and 2 to 1 variation. 

In this magnificent shop a slightly increased expenditure 
would have been advantageous in increasing the proportion 
of variable speed driving. It would be easily possible to se- 
cure at least 10 per cent. increased output of many of the ma- 
chines through more individual driving. In this entire shop 
there are but 9 variable speed D. C. motors applied to indi- 
vidual machines. This subject will be referred to again. 

The output, organization and a description of the principle 
machine tools will be presented in the next installment. We 
are especially indebted to Mr. H. H. Vaughan, Mr. W. F. Con- 
nal and Mr. J. H. Morton for information connected with this 
description. 








Mr. F. A. Delano has been elected vice-president of the 
Wabash system. 
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SUPERHEATING. 


In the last three or four years considerable progress has been 
made abroad in the use of superheated steam for locomotives. 
The Germans have made the greatest advances in this direc- 
tion, and at the present time have some fifty or more locomo- 
tives equipped with superheaters. The first two engines 
equipped with the Schmidt system were put ‘into service in 
1898 on the Prussian State Railways. These engines are still 
running, and after various modifications are reported as now 
giving satisfaction, and are to-day considered among the best 
of the engines for passenger service, in spite of the fact that 
they are in various respects not up to date in construction. 

The present practice in Germany is to apply mostly the 
Schmidt system, but the Pielock is also used to a limited ex- 
tent. The original Schmidt system consists briefly of a large 
flue in the lower part of the boiler with the superheater pipes 
located in the smokebox. In the later Schmidt design a num- 
ber of 5-in. flues are located in the upper part of the boiler 
and the superheater pipes arranged inside these flues in groups 
of four. The Pielock design consists of a superheating cham- 
ber located in the barrel of the boiler, the boiler tubes pass- 
ing through the chamber and expanded and set in the ends of 
the superheating chamber, as well as in the front and in the 
back flue sheets. 

Some difficulty in American practice will probably be ex- 
perienced with this form of superheater. The removal of the 
flues when heavily coated with scale may be attended with 
considerable difficulty and be a slow process. The expand- 
ing of the flues in the superheater chamber and the location 
of leaks into the chamber are difficulties which must be con- 
sidered and met. 

The advantages of superheated steam were very early recog- 
nized in the development of the steam engine, and numerous 
designs were made and in some cases patents obtained as far 
back as forty or fifty years ago. The use of superheaters in 
early days was very much handicapped by the use of vegetable 
and animal oils and inferior tubes. With the introduction of 
mineral oils of high fire test, which would not disintegrate 
at high temperature, and solid drawn seamless tubes, the way 
was opened for the successful use of superheaters. 

Of the tests which have been made in Germany and for the 
last three years in this country, the facts must be established 
that the valves and cylinders can be properly lubricated by 
the use of suitable appliances and with mineral oil of high fire 
test, and the superheater pipes made of seamless tubes do not 
corrode and wear out with undue rapidity, but that a life of 
several yearg can be obtained from them. 

Three engines have been equipped with superheaters on the 
Canadian Pacific Railway, one in June, 1901, at their Mon- 
treal shops, with the earlier Schmidt system, consisting of a 
large flue in the bottom of the boiler and the superheater pipes 
in smokebox; two ten-wheel compounds, one of which was 
built in Glasgow in 1903, and one at the Schenectady Works 
of the American Locomotive Company. These were equipped 
with the latest form of Schmidt superheater, in which the 
tubes of the superheater were located in groups of four in 
5-in. flues, located in the upper part of the boiler. The re 
ports indicate that the performance of all these engines has 
been quite satisfactory, and that a substantial saving in coa! 
and water has been effected. The fuel reports show that : 
large saving in fuel was made in a period of over three year 
of superheater over a simple engine, and apout 10 per cent. (: 
15 per cent. on the superheated compounds over the compoun(« 
without the superheater. (Since then more than 40 super 
heaters have been applied on that road. See American Ev- 
GINEER, December, 1904, page 456.) 

Apart from the saving in fuel, one of the greatest advar 
tages of superheating is the use of dry steam in cylinders, 2; 
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it avoids many of the troubles due entirely to water, such as 
jioken cylinders and heads, shocks and strains to piston rods, 
crank pins, crossheads, connecting rods, ete. It has been 
asserted by competent authority that it is practically impos- 
sible when running to carry water over into the cylinders, no 
niatter how full the boiler may be. This alone is of great 
advantage, as a high water engineer can do no particular harm 
by carrying several inches too much water. With foaming 
water it would also appear to be of considerable value. It has 
been asserted by those who ought to know that, while the 
treatment of bad water decreases scaling ‘very materially, the 
foaming is increased, rendering it necessary in some parts of 
New Mexico to run continually with the cylinder cocks open. 

Superheating with piston valves is recommended, as the 
presence of water in cylinders of this type is liable to be much 
more detrimental than with slide valves. Furthermore, the 
balanced feature of the piston valve and probability of its more 
perfect lubrication are conditions which would make it appear 
desirable to use piston valves in connection with the super- 
heater. 

Saturated steam at 200 lbs. pressure has a temperature of 
387 deg. Fahr. If superheated 175 deg. the temperature will 
be 562 deg., and it is obvious that 175 deg. of heat may be ab- 
stracted without decreasing the pressure. If, on the other 
hand, 175 deg. are taken from the saturated steam, the re- 
maining temperature will be only 212 deg., or that of boiling 
water, and the pressure will consequently be zero. The 
thermo-dynamic efficiency of engines using superheated steam 
has never been questioned by engineers, and the advantages 
have been apparent for many years, but owing to failures 
which were met with many years ago, new experiments were 
usually discouraged on account of such failures. However, 
the experience in Germany has extended over six years in the 
use of superheated steam for locomotives, and it now appears 
that the earlier troubles have been largely overcome. It is 
reasonable to expect, however, that considerable changes in 
the method of application and design will be made in the next 
few years. There is no improvement in sight at the present 
time which offers so many advantages and so much economy, 
both in saving of fuel and water and the lessening of repairs, 
and from shocks and jars, due to presence of water in cylin- 
ders, as the application of superheaters. The experience in 
the last few years indicates very clearly that the additional 
complication to the boiler is comparatively slight, and that 
the superheater is not liable to require expensive repairs; nor 
has it been shown that failures in service may be expected. 

The advantages of superheating were carefully considered 
by the American Locomotive Company, and a design was pro- 
duced which seemed to be much simpler than any device hith- 
erto prepared. In June, 1904, one engine of a lot of twenty 
for the New York Central was equipped at the Schenectady 
Works with a superheating device. (See AMERICAN ENGINEER 
September, 1904, page 338.) This engine went into passenger 
service, and has been running satisfactorily ever since. No 
trouble has ever been developed in the superheating arrange- 
ment, and only a slight difficulty was experienced in the lubri- 
cating device. The device applied to this engine seems to be 
much simpler and more straightforward than those designed 
abroad. The pipes require no bending, and can be removed 
in croups without disturbing the entire arrangement wheu 
repa'rs are necessary. The setting and adjustment is of the 
Simp'est possible nature, which can be readily done by the ordi- 
hal) help in roundhouses. Orders have already been received 
for of this type of superheater. (Many more have been 
orde -d since this report was written —Eprror. ) 

In \iew of the promising results obtained from superheat- 
ing, .e recommend its application to a number of new locomo- 
tives, which will be required to take the place of the con- 


dem:id engines, if the recommendations of the committee in 
rega to scrapping are carried out. As the conditions of 
Serv e are so different on various parts of the Rock Island 
and ° 


risco systems, a test of only two or three locomotives 
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might not be conclusive, and we would therefore recommend 
that a sufficient number be applied to get a thorough test under 
practical road conditions, incident to the Rock Island and 
’*Frisca systems. - 


BALANCED COMPOUND PASSENGER LOCOMOTIVES. 


The characteristic and advantageous features of this type 
of engine, common to all builders, are as follows: 

(a) Balancing of reciprocating parts by similar horizontal 
moving parts. One outside piston and its attachments mov- 
ing forward while the inside one is moving backward. These 
balance one another without the use of unbalanced weights 
in the wheels. 

(b) The increased weight permissible on the driving wheels 
when considered dynamically. In the ordinary engine, at 60 
miles per hour, with drivers 78 ins. in diameter, the increase 
at each revolution at the static weights on the rail is about 
23 per cent. This is due to the centrifugal effect of the ex- 
cess weights used to balance the reciprocating parts. 

(c) Increase of from 25 to 33 per cent. in sustained h.p. at 
moderate and high speeds without any material change in 
size or style of boiler. 

(d) Economy in the use of fuel, water and steam. 


(e) The advantages from light moving parts, such as cross 
heads, main rods, piston rods, etc. The lightness of these 
parts permits them to be easily handled and the probability is, 
as they only have to transmit one-half the usual amount of 
power, that the wear and repairs will be greatly decreased. 
The difference in the riding of-these engines is very noticeable, 
running remarkably smoothly and easily at_all speeds. 

The greatest economy and refinement within the limits of 
good practice, as far as can now be seen, is the 4-cylinder bal- 
anced compound engine, equipped with superheater. As the 
additional weight of the superheater appliances is only about 
2,000 Ibs., there seems to be no practical difficulty in its appli- 
cation to an engine of this kind. 





ELASTIC LIMIT OF AN AUDIENCE. 





When an audience is tired out by the author of a paper who 
occupies too long a time in presenting his subject, the paper it- 
self, if good, fails to receive the discussion which it merits, 
and the work of the organization suffers in many ways. Those 
in charge of meetings at which technical papers are presented 
would better serve the interests of individuals and the organiza- 
tions if they would see that the speaker of the occasion appre- 
ciates the necessity of clear, definite and concise presentation. 
Many organizations in which our readers are interested provide 
in their by-laws for presentation of papers by abstract; but, 
how few observe the rule! It would be a real kindness to the 
author as well as the audience if the presiding officer would go 
to the speaker before the meeting and make sure that this is 
fully understood. Many good ideas fail to meet the reception 
they deserve because of a failure to appreciate the importance 
of the manner of presentation. 


In an essay on “The Philosophy of Style’ Herbert Spencer 
points out that “a reader or a listener has at each moment 
but a limited amount of mental power available,” and there- 
fore that it is important to economize his attention, because 
“the more time and attention it takes to receive and under- 
stand each sentence, the less time and attention can be given 
to the contained idea; and the less vividly will that idea be 
conceived.” The purpose of any paper is always defeated 
when the audience is wearied by it. Preachers generally pnt 
up a silent petition before beginning their services, presumably 
for guidance in their ministration. It is suggested to the 
authors of technical papers that before they read them—or 
better still, before they are written—they offer up a petition 
somewhat to this effect: “From being a bore good Lord 
deliver me.” ‘ 





